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PLATE  I 


PLATE  1 


The  Pearly  Nautilus  ( Nautilus  ponipilius,  Linn.,  after  Owen).  The 
chambered  shell  has  been  laid  open  down  to  the  central  plane. 


a.  The  mantle. 

b.  The  dorsal  fold  of  the 

mantle. 

e.  Nidamental  gland. 
g.  Shell  muscle. 
i,  i,  i.  Shell  siphuncle. 
k.  Funnel. 


n.  Hood 

o,  o,  o.  Pedal  lobes. 
p.  Tentacles, 
s.  Eye. 
x,  *.  Septa. 

z.  Body  chamber. 
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PREFACE 


HE  object  of  the  present  work  is  to  give  a 


succinct  account  of  what  is  known  concerning 
the  life  of  that  branch  of  the  animal  kingdom  to 
which  the  Snail,  the  Oyster,  and  the  Cuttlefish 
belong — the  Mollusca. 

Especial  attention  has,  therefore,  been  given  to  their 
history,  relationships,  and  everyday  life  (ecology), 
with  only  general  notes  on  their  anatomy,  classifica¬ 
tion  and  distribution,  etc. 

The  numerous  illustrations  it  is  hoped  will  prove 
helpful  to  students.  Many  figures  have  been  specially 
drawn  by  Miss  G.  M.  Woodward,  but  most  of  them 
first  appeared  in  the  late  Dr.  S.  P.  Woodward’s 
“  Manual  of  the  Mollusca,”  the  original  drawings  and 
engravings  for  which  are  in  the  possession  of  the 
writer.  Cordial  thanks  are  due  to  the  Trustees  of 
the  British  Museum  for  their  courteous  permission 
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to  reproduce  illustrations  from  their  publications  or 
taken  from  specimens  on  exhibition  in  the  Natural 
History  Museum.  Other  illustrations  have  been 
kindly  lent  by  Mr.  W.  M.  Webb,  F.L.S. 

To  his  colleagues  in  the  Natural  History  Museum, 
Mr.  E.  A.  Smith,  I.S.O.,  and  Mr.  G.  C.  Crick,  the 
author  is  indebted  for  valuable  assistance  in  regard 
to  points  of  nomenclature. 
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CHAPTER  I 

GENERAL  INTRODUCTORY 

SHELLS  have  ever  been  attractive  objects  owing 
to  the  beauty  of  form  and  coloration  displayed 
by  so  many  of  them,  and  though  they  are  no  longer 
fashionable  objects  to  collect,  every  one  in  his,  or  her, 
young  days  has  listened  with  wonder  to  the  supposed 
roar  of  the  sea  in  their  cavities,  while  there  are  some 
few  who  retain  their  predilection  for  them  through¬ 
out  life,  and  make  more  or  less  extensive  collections. 
Fewer  persons  still,  however,  pay  any  attention  to 
the  animal  that  formed  and  built  the  shell,  for  it  has 
never  stood  high  in  popular  estimation ;  indeed, 
unless  good  to  eat,  it  is  usually  an  object  of  aver¬ 
sion,  and  yet  there  is  no  group  of  the  invertebrate, 
or  backboneless  animals,  that  better  repays  study. 

The  Mollusca  (soft-bodied  animals),  of  which  the 
Slugs  and  Snails,  the  Oysters  and  the  Cuttlefishes, 
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are  familiar  examples,  as  now  restricted,  form  a  well- 
marked  group  (subkingdom  or  phylum)  of  the  animal 
kingdom. 

Owing  to  their  plasticity,  they  differ  very  much 
•among  themselves  in  external  form  ;  indeed,  some  of 
the  more  aberrant  members  are  at  first  scarcely  recog¬ 
nizable  as  molluscs  at  all ;  nevertheless,  apart  from 
the  protective  shell,  which  is  a  leading  feature  of  the 
group,  a  remarkable  uniformity  characterizes  their 
internal  organization  in  its  main  features,  especially 
in  the  young  forms. 

Externally  most  possess  a  “  head  ” ;  a  ventral 
creeping  organ,  the  “  foot  ”  ;  and  a  dorsal  covering, 
the  “  mantle/’  which  bears  and  secretes  the  shell. 
This  shell  forms  a  protection  to  the  more  vital 
organs,  and  into  it  the  animal  can  generally  with¬ 
draw  for  security  from  attack. 

The  mantle  does  not  usually  reach  far  beyond  the 
shell-margin  when  the  animal  is  extended,  but  in 
some  cases  it  curls  round  over  the  shell  (Plate  II., 
Fig.  2),  and  even,  as  in  the  Cowry  ( Cypvcea ),  meets 
on  the  top  (Plate  II.,  Fig.  9).  In  the  more  special¬ 
ized  Mollusca  there  is  a  tendency  to  the  reduction, 
even  to  disappearance,  of  the  shell,  and  in  these 
there  is  a  corresponding  liability  for  the  shell  to 
become  more  and  more  enveloped  permanently  in 
the  mantle  as  the  animal  becomes  less  and  less  able 
to  use  it  as  a  place  of  retreat  (see  infra,  p.  105). 

The  muscular  foot,  which  is  generally  an  organ  of 
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locomotion,  takes  various  forms  in  the  different 
groups  of  Mollusca ;  the  Univalves  (Snails  and 
Whelks)  creep  along  by  its  means ;  the  Bivalves 
employ  it  to  burrow  with  ;  in  the  Cuttlefish  it  is 
drawn  out  into  the  “  arms  ” ;  in  other  Mollusca  it  is 
transformed  into  fins  to  swim  with  ;  whilst  in  some, 
like  the  Oyster,  it  has  ceased  to  be  used,  and  has 
degenerated  into  a  mere  rudiment.  Most  of  the 
muscles  of  the  body  are  concerned  with  the  extension 
or  retraction  of  the  different  organs  of  the  body,  and 
do  not  call  for  special  enumeration. 

The  shell  is  mainly  composed  of  carbonate  of  lime, 
as  much  as  95  per  cent.,  in  the  form  of  calcite  or 
arragonite,  being  often  present,  with  the  admixture 
of  a  chitinous  substance,  “  conchyolin  ” ;  a  little 
phosphate  of  lime  and  a  trace  of  carbonate  of  mag¬ 
nesium  are  also  present.  It  originates  in  a  shell- 
gland,  or  pit,  in  the  embryo,  and  the  successive 
layers  of  which  it  is  built  up  (Plate  VII.,  Figs.  11 
and  12)  are  formed  as  the  animal  grows  by  additions 
to  the  margin,  and  are  deposited  in  order  from  the 
outermost  to  the  inner  one  by  a  series  of  special 
cells  situated  in  the  thickened  margin  of  the  mantle. 
The  outermost  layer,  or  “  periostracum,”*  contains 
the  greatest  abundance  of  chitine-like  material  in  its 
composition,  and  is  the  work  of  the  cells  at  the  very 

*  The  term  “  epidermis,”  which  has  been  extensively  mis¬ 
applied  to  this  layer,  should  be  reserved  exclusively  for  the 
outer  layer  of  the  skin  of  the  animal  itself. 
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edge  of  the  mantle.  Its  function  is  to  protect  the 
underlying  layers  from  the  action  of  acid  in  the 
water,  or  from  that  of  the  weather  on  land.  It 
varies  greatly  in  appearance,  being  sometimes  smooth 
and  shiny,  at  others,  rough  and  coarse ;  frequently  it 
is  fibrous  (Plate  XXVIII.,  Fig.  2a).  In  many  forms 
it  readily  rubs  off ;  in  others  it  is  firmly  united  to 
the  true  shell  beneath.  The  second,  or  principal 
layer,  usually  forms  the  greater  thickness  of  the  shell 
proper,  or  “  ostracum,”  and  is  secreted  by  cells 
farther  from  the  mantle  margin  ;  it  may  be  coloured, 
and  is  often  made  up  of  prisms  of  calcite,  as  in 
Pinna ,  though  it  frequently  has  a  porcellaneous 
structure.  The  cells  more  remote  from  the  mantle 
edge  deposit  the  innermost  layer  of  the  ostracum,  thus 
thickening  and  strengthening  the  shell.  This  layer 
(“  nacreous  layer  ”)  is  of  arragonite,  and  frequently 
formed  with  overlapping  plates,  thus  giving  rise  to 
the  iridescent  appearance  known  as  Mother-of-Pearl. 
The  remaining  surface  of  the  mantle  also  secretes 
shelly  matter  on  occasion,  either  for  the  purpose  of 
further  strengthening  the  shell,  of  repairing  an  injury 
remote  from  the  edge,  or  of  filling  up  unoccupied 
spaces  (Plate  VII.,  Fig.  13) ;  and  in  most  Mollusca 
this  deposit  differs  in  structure  from  that  of  the 
other  layers.*  In  the  pearl-producing  shells,  how- 

*  The  term  “  hypostracum  ”  has  been  applied  to  the  shelly 
layers  immediately  under  the  points  of  attachment  of  the 
muscles  that  secure  the  animal  to  the  shell,  but  they  do  not 
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ever,  such  as  the  Top  Shells  (Turbinidae  and 
Trochidae),  the  Pearl  Oyster  ( Meleagrina ),  and  many 
freshwater  Mussels  (Unto,  Anodonta,  etc.),  as  well  as 
Nautilus,  this  last  form  of  shelly  secretion  is  not 
differentiated  from  the  nacreous  layer,  and  is  very 
abundant.  In  the  case  of  the  Pearl  Oyster  and 
freshwater  Mussels,  foreign  bodies  introduced  acci¬ 
dentally  or  intentionally  between  the  mantle  of  the 
animal  and  the  shell  become  coated  with  pearl.  In 
this  way  “  blister  pearls,”  and  occasionally  detached 
pearls,  are  formed  ;  but  the  true  pearl  of  commerce, 
as  will  be  shown  later  {infra,  p.  79),  is  developed 
within  the  tissues  of  the  animal. 

The  successive  additions  along  the  growing  edge 
of  the  shell  generally  leave  ridges  or  marks  parallel 
with  it,  that  are  known  as  “  lines  of  growth.”  The 
deposition  of  shell  does  not  go  on  continuously ; 
every  now  and  again  there  comes  a  period  of  rest, 
and  these  rest  periods  are  frequently  indicated  by 
the  occurrence  of  a  stronger  ridge  or  mark.  The 
different  details  of  sculpturing  on  the  surface  of  the 
shell — striae,  ribs,  spines,  etc. — are  all  the  products 
of  corresponding  irregularities  on  the  margin  of  the 
mantle,  and  were,  when  first  formed,  situated  on  the 
growing  edge.  Certain  molluscs,  especially  among 
the  Gastropoda,  further  possess  the  power  of  dis¬ 
solving  and  removing  portions  of  their  shells,  either 


appear  to  differ  in  microscopic  structure  from  the  shell  im¬ 
mediately  beneath  them. 
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from  the  exterior  or  from  the  interior,  as  occasion 
may  require. 

The  lime  for  the  shell  being  probably  obtained  by 
the  animal  mainly  from  its  food,  it  follows,  especially 
in  the  case  of  the  vegetable  feeders,  that  where  lime 
is  abundant  in  the  soil  or  water,  and  consequently  in 
the  plant  tissues,  the  shell  tends  to  become  abnor¬ 
mally  thick  and  heavy  ;  while  other  members  of  the 
same  species  living  where  lime  is  scarce,  will  have 
exceedingly  thin  shells.  The  latter  condition  is  very 
observable  in  the  larger  Land  Snails  of  the  Channel 
Islands,  where,  indeed,  the  living  individuals  will 
even  resort  to  the  shells  of  their  dead  comrades  to 
obtain  the  requisite  supply.  Isolated  cases  of  abnor¬ 
mally  thick  shells  are  probably  due  to  physiological 
peculiarities  of  the  individual,  enabling  it  to  absorb 
lime  more  easily  than  its  fellows. 

Internally  the  common  trait  in  the  Mollusca  is  the 
reduction  of  the  coelum,  or  body  cavity,  to  a  space 
around  the  heart,  and  the  concentration  of  the  prin¬ 
cipal  nerve  centres  (“  ganglia  ”)  into  a  ring  or  collar 
surrounding  the  oesophagus. 

All  sections  of  the  group,  except  the  Bivalves, 
have  a  distinctive  feeding  organ  called  the  “  radula,” 
and  in  their  development  almost  always  pass  through 
what  is  known  as  the  “veliger  stage”  (see  infra , 

P-  93)- 

The  heart,  which  is  well  developed,  is  entirely 
arterial — that  is  to  say,  only  receives  the  blood  after 


GENERAL  INTRODUCTORY 


7 


it  has  been  aerated  in  the  gills,  and  distributes  it 
over  the  body  through  the  circulatory  system.  The 
latter  is  peculiar  in  that  its  channels  are  distended 
in  places  into  wide  spaces,  or  sinuses,  which  are 
insinuated  among  the  various  organs,  and  so  diminish 
the  body  cavity. 

The  structure  of  the  gills  has  been  largely  employed 
in  the  classification  of  the  Mollusca.  The  gills, 
which  are  generally  situated  in  a  cavity  under  the 
mantle,  vary  in  number  from  one  in  the  majority  of 
the  Gastropoda  to  eighty  pairs  in  some  of  the  Chitons, 
or  Coat-oh  Mail  Shells  (Polyplacophora). 

Each  gill  (or  “  ctenidium  ”)  consists  of  an  axis 
containing  two  blood-vessels,  one  to  bring  the  blood 
to  the  gill,  the  other  to  convey  it  away  after  it  has 
been  aerated  in  the  respiratory  filaments.  Of  these 
last  there  is  a  row  on  either  side  of  the  axis,  each 
filament  being  more  or  less  flattened.  In  order  to 
obtain  the  greatest  possible  amount  of  surface 
exposed  to  the  water  for  aeration,  these  filaments 
are  either  expanded  into  leaf-like  plates  (Aspido- 
branchiate,  Plate  III.,  Fig.  i),  as  in  all  the  earlier 
representatives  of  each  of  the  principal  classes,  or 
lengthened  out  (Pectinibranchiate,  Plate  III.,  Fig.  2). 
Further  modifications  are  dealt  with  later  on. 

The  nervous  system  of  the  Mollusca  acquires 
peculiar  importance  in  that,  while  every  modification 
of  an  organ  is  reflected  in  it,  it  is  the  last  feature  to 
be  influenced  by  these  changes,  and  hence  is  of 
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extreme  value  in  tracing  relationships  of  the  various 
parts.  Its  principal  elements  (Plate  III.,  Fig.  3) 
comprise  a  series  of  paired  nerve  centres  or  ganglia  ; 
of  these  one  pair, the  “cerebral  ganglia,”  lying  above 
the  oesophagus,  sends  off  nerves  to  (“  innervates  ”)  the 
head,  eyes,  and  the  special  organs  of  sense  ;  another 
pair,  the  “  pedal  ganglia,”  is  situated  below  the 
oesophagus  ;  whilst  the  “  pleural  ganglia,”  lying  one 
on  each  side  just  above  the  pedal  ganglia,  form  the 
third  pair.  These  several  ganglia  are  united  by 
nerve  cords,  so  that  the  whole  forms  a  ring  or  collar 
round  the  throat.  In  the  more  primitive  Mollusca 
the  two  last  named  are  somewhat  removed  back 
from  the  other  pair,  but  in  the  more  specialized 
forms  they  are  in  proximity  to  it,  and  the  resultant 
oesophageal  ring  is  much  more  concentrated.  Four 
nerve  cords  run  back  from  either  side  of  the  ring, 
two  in  connection  with  the  pedal  ganglia  serving  the 
foot,  and  two  in  connection  with  the  pleural  ganglia 
innervating  the  viscera.  These  last,  which  are  the 
more  important,  and  are  provided  with  minor  nerve 
centres,  are  united  towards  their  terminations,  thus 
forming  a  continuous  loop,  known  as  the  “visceral 
loop.” 

Various  sense  organs  are  present.  Many  of  these 
are  situated  on  the  integument,  and  are  probably, 
like  the  tentacles,  organs  of  touch.  Eyes  are  found 
in  most  forms,  sometimes  very  perfect  organs,  as  in 
the  higher  Cuttlefishes ;  in  Snails  generally  they  are 
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less  well  developed,  and  placed  near  the  base  of  the 
“  horns,”  or  on  the  summit  of  a  special  pair.  The 
Bivalves,  being  headless,  have  usually  no  eyes ;  but 
some  possess  them  during  their  larval  existence,  and 
they  persist  in  the  adult  Mytilidse  and  Pteria 
(= Avicula ).  Secondary  visual  organs  are  developed 
in  certain  forms,  and  more  usually  occur  in  some 
part  of  the  margin  of  the  mantle  or  siphons  (see 
infra ,  p.  133).  In  the  case  of  one  or  two  molluscs 
eyes  are  developed  over  the  back. 

That  molluscs  can  hear  is  inferred,  rather  than 
known,  from  the  presence  of  “otocysts,”  small 
cavities  filled  with  fluid  in  which  grains  of  shelly 
material  float.  These  otocysts  are  situated  close  to 
the  pedal  ganglia,  and  supplied  by  nerves  from  the 
cephalic  ganglia  (Plate  III.,  Fig.  3,  o). 

From  their  discrimination  of  food  some  Mollusca 
appear  to  be  capable  of  tasting,  and  they  certainly 
can  smell.  The  seat  of  the  olfactory  sense  is  believed 
to  vary,  and  in  some  to  reside  in  a  tentacle,  while  in 
others  it  can  be  traced  to  a  special  organ  called  the 
“  osphradium,”  which  in  marine  snails  is  situated 
close  to  the  gills,  and  resembles  them  somewhat  in 
appearance. 

For  procuring  their  food  all  classes  of  the  Mollusca, 
except  the  Pelecypoda,  are  furnished  with  one  or  a 
pair  of  horny  mandibles  or  jaws  (Plate  III.,  Figs.  4-8). 
and  the  special  feeding  organ,  the  radula  (Plate  III., 
Figs.  11-22). 
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The  mandible  is  single,  and  placed  on  the  upper 
side  of  the  mouth  in  the  Limpets  (Patellidse),  one  of 
the  Sea- Slugs  {JE  gives  punctilucens ),  the  Land  and 
Freshwater  Snails  (Pulmonata,  Plate  III.,  Figs.  5 
and  6)  and  the  Elephant’s-Tusk  Shells  (Dentaliidas). 
Two  kinds  of  Pond  Snails  {Limncea  and  Planorbis ) 
have  three  mandibles,  an  upper  and  two  side  plates 
(Plate  III.,  Fig.  7).  The  majority  of  the  other 
gastropods — for  the  carnivorous  species  are  generally 
without  them — have  two  lateral  plates.  Many  of 
these  are  ornamented  with  most  elaborate  patterns, 
and  some  have  raised  projections  on  them  like  a  file 
(Plate  III.,  Fig.  8). 

The  Cephalopoda  also  have  a  pair  of  mandibles, 
upper  and  lower,  resembling  a  Parrot’s  beak,  save 
that  the  upper  fits  within  the  lower  one  (Plate  III., 

Fig.  4). 

These  mandibles  are  formed  apparently  of  dense 
chitine,  strengthened  in  the  case  of  Chcetoderma  and 
Nautilus  with  carbonate  of  lime. 

The  radula  is  so  important  a  feature  as  to  call  for 
more  detailed  mention.  With  its  supporting  car¬ 
tilages  and  muscles  it  occupies  the  position  in  the 
mouth  assumed  by  the  tongue  in  the  higher  animals, 
and  much  resembles  that  organ  in  general  appearance. 
The  radula  itself,  however,  consists  of  a  series  of 
recurved  teeth  formed  of  dense  chitine,  attached  in 
transverse  rows  to  a  membrane  of  the  same  sub¬ 
stance.  In  the  Limpets  (Docoglossa)  the  teeth 
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further  contain  as  much  as  27  per  cent,  of  silica 
hydrate  or  opal  in  their  composition,  while  in  the 
rest  of  the  Gastropoda  the  chitine  is  hardened  super¬ 
ficially  by  deposits  containing  calcium,  iron,  and 
phosphoric  acid,  amounting  in  all  from  2*4  to  6  per 
cent.  The  Chitons  differ  from  this  second  group  in 
alone  having  ferric  oxide  as  the  most  important 
mineral  constituent.  In  use,  not  only  is  the  whole 
tongue-like  mass  protruded  and  worked  with  a 
licking  action,  but  the  radula  moves  backwards  and 
forwards  on  its  surface  over  the  cartilages  like  a 
chain  saw.  The  number  of  teeth  in  each  transverse 
row  varies  from  one,  as  in  certain  of  the  sea-slugs 
(. TEolis ,  Elysia,  etc.)  and  species  of  Chcetoderma,  to 
upwards  of  200  or  300,  as  in  the  Top  Shells  and 
their  allies  ( Trochus ,  Haliotis ,  etc.).  When  more 
than  one  is  present  the  teeth  generally  vary  in  shape, 
but  those  on  either  side  of  the  centre  correspond 
each  to  each.  The  number  of  rows  also  varies  from 
only  a  few  to  very  many,  so  that  in  some  Mollusca, 
like  the  Limpet,  the  radula  is  nearly  twice  as  long 
as  the  animal. 

In  all,  the  teeth  in  front  tend  to  become  worn 
away  by  constant  use,  and  to  replace  them  fresh 
teeth  are  continually  being  formed  at  the  other  end, 
which  is  kept  in  a  special  sac  or  pouch  under  the 
gullet.  The  longest  radulse  are  generally  found  in 
those  molluscs,  like  the  Limpet,  that  feed  on  the 
microscopic  plants  growing  on  rocks,  the  teeth  in 


12 


THE  LIFE  OF  THE  MOLLUSCA 


such  case  being  more  quickly  worn  away  by  use. 
The  worn-out  teeth  usually  fall  off  and  are  lost,  but 
in  one  tribe  (Ascoglossa=  Elysioidea)  they  are  received 
and  retained  in  a  special  sac. 

The  total  number  of  teeth  in  the  radula  conse¬ 
quently  varies  greatly  in  the  different  kinds.  In 
some  species  of  Chcetodevma  there  is  but  a  single 
tooth  present,  while  the  Whelk  (Plate  III.,  Figs.  16 
and  17)  has  about  250,  a  big  Limpet  2,000,  the 
Periwinkle  3,500,  the  Common  Garden  Snail  15,000, 
and  the  big  Grey  Slug  ( Limax  maximus)  26,800. 
In  certain  instances  they  almost  baffle  calculation, 
as  many  as  750,000  being  computed  for  Umbra- 
culum. 

Since  each  succeeding  row  of  teeth  resembles  its 
predecessor,  a  longitudinal  striped  pattern  results 
when  the  teeth  in  the  transverse  rows  vary  in  shape 
and  colour.  In  each  row  there  is  generally  a  central, 
or  “  rhachidian,”  tooth  present,  flanked  on  either  side 
by  “  laterals.”  These  laterals  may  be  of  one  type, 
as  in  the  Common  Garden  Snail  and  its  allies 
{Helix),  or  they  may  be  divisible  into  two  or  three 
sets,  when  those  nearest  the  central  tooth  are  styled 
“  admedian  ”  and  the  outer  ones  “  marginal,”  these 
two  series  being  generally  divided  by  a  conspicuous 
tooth,  or  “  major  lateral.”  This  is  expressed  by 
formulae,  as  1  :  1  :  1  (Plate  III.,  Figs.  16  and  17), 
2  :  1  :  1  :  1  :  2  (Plate  III.,  Fig.  15),  and  when  the 
marginal  teeth  are  very  numerous,  00  :  5  :  1  :  5  :  oo 
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(Plate  III.,  Fig.  13),  co  :  o  :  00  (Plate  III., 
Fig.  14),  etc. 

The  shapes  of  the  teeth  are  so  constant  in  the 
several  molluscs  that  they  assist  not  only  in  the 
determination  of  families  and  genera,  but,  with  few 
exceptions,  in  that  of  species  also. 

The  forms  of  the  teeth  are,  further,  some  index  to 
the  diet  of  the  animals,  the  purely  herbivorous  having 
short,  broad-pointed  teeth,  the  carnivorous  sharp- 
pointed  teeth,  which  in  those  feeding  on  living 
animals  are  barbed  to  retain  their  prey,  while  in  the 
Cones  the  teeth  are  not  only  barbed,  but  perforated 
and  connected  with  poison  glands. 

In  habit  the  Mollusca  are  far  from  active,  only 
some  of  the  Cuttlefishes  being  capable  of  spasmodic 
rapid  motion,  so  much  so  that  the  term  “  sluggish,” 
borrowed  from  them,  best  describes  them. 

The  exact  relationship  of  the  Mollusca  is  difficult 
to  determine,  though  they  belong  to  the  same 
division  of  the  animal  kingdom  as  the  Chaetopoda, 
Gephyrea,  Rotifera,  Bryozoa,  and  Brachiopoda ;  but 
on  the  whole  it  is  considered  that  the  most  archaic 
molluscs,  the  Chitons,  come  nearest  to  the  free 
Polychetes,  such  as  the  gaudy  Sea-Mouse  ( Aphrodite ), 
so  common  on  our  coasts. 


CHAPTER  II 


CLASSIFICATION 


HE  Mollusca  are  divisible  into  five  principal 


groups  or  classes  : 

Class  I.:  The  AMPHINEURA,  of  which  the 
Chitons  (Coat-of-Mail  Shells)  are  the  type. 

In  these  the  body  is  more  or  less  elongate,  without 
a  distinct  head,  the  foot  forming  the  ventral  surface. 
The  extremities  of  the  alimentary  canal  lie  at  either 
end  of  the  body,  and  do  not  in  any  way  approximate 
each  other,  while  the  various  organs  are  situate  in 
pairs  on  either  side  of  the  central  axis,  so  that  the 
two  halves  of  the  body  correspond,  and  the  animal 
is  symmetrical. 

This  Class  is  divided  into  two  orders,  Polypla- 
cophora  and  Aplacophora. 

Order  I.  :  Polyplacophora,  the  Coat-of-Mail 
Shells,  or  Chitons  (Plate  IX.,  Figs.  1-3  ;  Radula 
Plate  IIP,  Fig.  n)  are  readily  distinguished  by 
being  alone  amongst  the  Mollusca  in  possessing  a 
shelly  covering  of  many  pieces,  called  the  “  lorica.” 
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There  are  eight  plates  or  valves  in  all  on  the  back  of 
the  animal,  fitting  one  over  the  other  like  the  tiles 
on  a  roof.  Generally  the  lorica  is  surrounded  by  a 
leathery  “  girdle,”  so  called,  which  helps  to  unite  the 
several  plates,  and  which,  though  sometimes  naked, 
is  usually  studded  with  scales  or  beset  with  bristly 
spines. 

In  some  forms  the  body  is  very  long,  and  the 
shelly  plates  are  placed  at  intervals.  The  muscular 
foot  extends  the  whole  length  of  the  under  surface 
of  the  body ;  the  end  of  the  snout  is  just  visible  ; 
there  are  no  tentacles.  A  row  of  small  gills  is  seen 
along  each  side  under  the  edge  of  the  mantle.  The 
valves  are  perforated  for  the  passage  of  sense  organs, 
which  in  the  family  Chitonidse  are  in  part  converted 
into  eyes.  When  detached  from  the  rocks  to  which 
they  cling,  the  animals  will  coil  up  after  the  fashion 
of  the  well-known  Wood-Louse. 

Order  II.  :  The  Aplacophora,  or  Solenogastra, 
are  so  modified  that  they  scarcely  resemble  molluscs 
at  all.  The  body  is  worm-like,  and  there  is  no  trace 
of  a  shell,  but  the  much  thickened  outer  skin  con¬ 
tains  shelly  spicules.  The  foot  is  extremely  reduced, 
or  altogether  wanting.  The  gills  are  in  a  chamber 
at  the  latter  end  of  the  body,  into  which  chamber 
also  the  excretory  orifices  open.  Their  blood  is  red. 
Two  sub-orders  are  distinguished  : 

Sub-Order  1  :  Neomeniina  (Plate  IX.,  Figs.  4 
and  5),  in  which  the  foot  is  sunk  in  a  groove  along  the 
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ventral  side  of  the  body.  The  radula  is  of  the 
many-toothed  order  or  wanting. 

Sub-Order  2  :  Ch^etodermatina,  represented  by 
a  single  genus  Chcetoderma  (Plate  IX.,  Fig.  6),  in 
which  the  body  is  extremely  long  and  cylindrical ; 
the  foot  is  wanting,  its  position  being  merely  indi¬ 
cated  by  a  groove ;  whilst  the  radula  is  represented 
by  a  single  tooth. 

Class  II.:  The  GASTROPODA  (Plate  II.),  typi¬ 
fied  by  the  Snail  and  Whelk. 

In  these  there  is  a  distinct  head,  furnished  with 
one  or  two  pairs  of  contractile  sense  organs,  the 
“  tentacles,”  or  “horns,”  the  form  of  which  varies 
greatly  in  different  groups.  The  two  eyes  are 
situated  on  the  tentacles  (the  hinder  pair  when  four 
are  present),  and  are  generally  carried  on  tubercles 
near  the  base,  but  they  sometimes  appear  halfway 
up,  while  in  the  Common  Snail  and  his  kindred  they 
are,  as  well  known,  borne  aloft  on  the  summits  of 
the  “  horns.” 

The  ventral  foot  forms  a  creeping  disc,  and  sur¬ 
mounting  it  the  visceral  organs  within  the  covering 
mantle  are  borne  as  a  twisted  hump,  generally 
covered  by  a  shell  formed  in  a  single  piece.  This 
shell  is  attached  to  the  body  by  a  powerful  muscle, 
which  serves  to  withdraw  the  animal  into  its  house. 

The  torsion  of  the  body  is  brought  about  by  a 
double  process  (Plate  IV.,  Fig.  1,  A-D).  Firstly,  as 
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in  the  Cuttlefishes,  the  latter  half  of  the  alimentary 
canal  is  bent  underneath  the  body  till  its  termination 
approximates  the  mouth.  Then  the  visceral  mass  is 
twisted  round  laterally,  so  that  the  terminal  portion 
of  the  alimentary  canal,  with  the  two  gills  and  other 
paired  organs  on  either  side  of  it,  are  brought  round 
by  the  right  side  till  they  lie  nearly  over  the  head, 
and  the  original  left  gill  and  accompanying  organs 
become  in  position  the  right-hand  ones,  while  the 
visceral  nerve  loop  is  twisted  into  a  figure  of  8. 
Next,  the  original  left  (now  right)  gill  and  its  accom¬ 
panying  organs  tend  to  wither  and  eventually  dis¬ 
appear.  In  some  cases  the  secondary  twist  takes 
place  in  the  reverse  direction,  or  round  by  the  left 
side,  when  a  left-handed  animal  results,  and  the 
originally  right  gills,  etc.,  are  suppressed. 

In  this  way  the  animal  becomes  asymmetrical, 
organs  on  one  side  of  the  body  not  being  matched 
by  corresponding  ones  on  the  other.  A  further  result 
of  the  secondary,  rotary  twist  is  that  the  shell,  which 
was  beginning  to  coil  forwards  over  the  animal’s  head, 
or  exogastrically,  as  it  does  in  Nautilus,  is  swung 
round  so  that  it  coils  backwards,  or  endogastrically. 

The  shell  secreted  by  the  mantle  covering  this 
twisted  visceral  hump,  of  course,  reflects  its  form 
in  every  respect.  Essentially  the  resultant  shell  is 
a  longer  or  shorter  hollow  cone.  In  some,  such  as 
the  adult  Limpet,  it  is  a  simple  cone,  but  in  by  far 
the  greater  number  it  is  an  elongated  cone,  coiled 


i8 


THE  LIFE  OF  THE  MOLLUSCA 


round  and  round,  each  coil  forming  a  “  whorl,”  the 
last  being  the  “  body  whorl  ”  (Plate  V.,  Figs,  i  to  io). 
This  coil  may  be  a  flat  one,  but  most  Gastropods 
have  the  visceral  dome  and  shell  twisted  dextrally — 
that  is  to  say,  when  the  shell  is  placed  with  the 
mouth  uppermost,  and  the  apex  directed  away  from 
the  observer,  the  mouth  lies  to  the  right  hand  of  the 
axis  of  the  shell.  Some  are  wound  in  the  opposite 
direction  and  are  sinistral.  Reversed  varieties  of 
animals  and  shells  normally  dextral,  or  normally 
sinistral,  are  often  met  with,  as  well  as  species  in 
which  the  coiling  of  the  animal  and  shell  is  indiffer¬ 
ently  dextral  or  sinistral  in  the  individuals  composing 
it.  There  are,  moreover,  Gastropods  whose  shells 
coiled  in  one  direction  enclose  animals  whose  organ¬ 
ization  is  that  usually  associated  with  shells  having 
the  opposite  twist.  Thus  among  the  Ampullaridce 
there  are  animals  with  dextral  organization  occupying 
sinistral  shells  ( Lanistes ),  while  in  the  Planorbidse 
the  common  Flat-coiled  Water  Snail  (Planorbis)  is  an 
example  of  a  normally  sinistral  animal  in  an  appar¬ 
ently  dextral  shell.  This  is  brought  about  by  what 
is  known  as  “  hyperstrophy,”  and  may  be  illustrated 
by  taking  a  perfectly  flat,  coiled  shell  and  placing  it 
with  the  mouth  downwards  and  directed  away  from 
the  observer  (Plate  IV.,  Fig.  3,  A)  ;  then  in  dextrally 
organized  molluscs  that  assume  a  spiral  growth,  the 
spire  would  normally  be  exserted  towards  the  right 
(Plate  IV.,  Fig.  3,  B,  C ),  but  may  exceptionally  be 
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exserted  towards  the  left  side  (Plate  IV.,  Fig.  3, 
B',  C').  In  the  first  case  the  shell  will  be  dextral, 
in  the  latter  sinistral.  With  sinistral  animals  these 
conditions  are  just  reversed. 

In  certain  forms  ( Odostomia ,  Turbonilla,  Tornatina, 
etc.)  the  young  shell  is  sinistral,  after  which  dextral 
growth  suddenly  ensues,  and  the  completed  shell  is 
dextral  (Plate  IV.,  Fig.  2).  The  term  “  hetero- 
strophy  ”  has  been  applied  to  this  condition. 

The  axis, or  “columella,”  of  the  shell  is  sometimes 
hollow,  or  “  umbilicated  ”  (the  hollow  itself  being 
called  the  “  umbilicus  ”  (Plate  VII.,  Fig.  9  ;  and  VI., 
Fig-  3)  5  sometimes  the  whorls  are  closely  coiled,  and 
a  solid  pillar  of  shell  results  (Plate  VI.,  Fig.  2).  In 
the  genus  Natica  the  umbilicus  is  open,  but  in  many 
of  the  species  the  cavity  is  more  or  less  filled  by  a 
shelly  deposit  known  as  “  callus  ”  (Plate  VI.,  Fig.  3, 
A-E).  The  “apex”  or  extreme  top  of  the  shell 
generally  differs  in  markings  and  other  features  from 
the  rest,  and  offers  important  characters.  This 
“  nucleus,”  or  “  protoconch,”  is  the  portion  formed 
in  the  egg,  hence  it  is  also  known  as  the  “  embryonic 
shell.” 

The  spiral  channel  formed  by  the  junction  of  the 
whorls  is  termed  the  “  suture.”  A  spiral  line  traced 
along  the  whorls  midway  between  the  sutures  would 
mark  the  “  periphery.”  The  “  mouth,”  or  “  aperture,” 
has  sometimes  quite  a  circular  margin  (peristome), 
when  it  is  said  to  be  “entire”  or  “continuous”; 
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more  often  it  is  “  interrupted,”  the  side  next  the 
columella  being  bounded  by  the  wall  of  the  body 
whorl  only,  when  the  exterior  portion  is  known  as 
the  “outer  lip”  or  “  labrum,”  and  the  other  side  as 
the  “inner,”  “  columella  lip,”  or  “  labium.”  There 
is  frequently  a  notch  in  the  margin  of  the  aperture 
near  the  junction  of  the  outer  lip  with  the  body 
whorl,  and  another  where  it  joins  the  anterior  end 
of  the  columella ;  these  are  respectively  termed  the 
“  posterior  ”  and  “  anterior  canal,”  and  give  passage 
to  the  siphons  of  the  animal.  (All  these  terms  are 
illustrated  on  Plate  VI.)  This  group  has  been  called 
“  siphonostomatous,”  and  those  without  any  notch 
“  holostomatous.” 

In  some  rhipidoglossate  forms  ( Pleurotomaria ,  the 
fossil  Belerophon,  Emarginula,  etc.)  and  the  toxo- 
glossate  Pleurotoma  there  is  a  slit  near  the  periphery 
of  the  labrum  that  gives  passage  to  the  anal  fold  or 
siphon.  In  others — Haliotis,  etc. — the  slit  gives 
place  to  a  series  of  perforations  (Plate  VII., 
Figs.  1-8.  See  also  infra ,  pp.  94  and  95). 

The  labrum  is  thin  and  sharp  in  most  shells,  and 
in  some  adult  forms  ;  but  more  frequently  it  is 
either  thickened,  or  curved  outwards  (reflected),  or 
curled  inwards  (inflected),  or  expanded  or  fringed 
with  spines.  When  these  thickenings  or  expansions 
occur  periodically  during  the  growth  of  the  shell, 
they  form  conspicuous  transverse  markings  on  the 
whorl  termed  “  w  dees.”  The  exterior  of  the  shell 
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is  also  more  frequently  than  not  ornamented  with 
either  spiral  lines  or  ridges  running  in  the  direction 
of  growth,  or  with  transverse  markings  coinciding 
with  the  lines  of  growth  or  with  both  (Plate  V., 
Fig.  n-i 7). 

The  external  spines  that  come  in  the  way  of  the 
growth  of  the  shell  as  whorl  is  added  to  whorl  are 
dissolved  in  some  way,  and  removed  by  the  animal. 
In  some  cases  also  the  internal  walls  of  the  whorls 
and  the  columella  are  similarly  removed  to  make 
more  room  for  the  growing  creature  (e.g.,  Nerita, 
Theodoxis ,  Cyprcea ,  Conus  [Plate  VII.,  Figs.  12  and  13], 
Auricula ,  etc.). 

On  the  other  hand,  when  the  animal  in  the  course 
of  growth  leaves  a  space  in  the  upper  whorls,  this  is 
either  filled  up  with  a  shelly  deposit  (Plate  XXXII., 
Fig.  6),  or  cut  off  by  the  formation  of  a  wall  or 
septum  across  the  whorl  (Plate  VI.,  Fig.  2,  s.m.,  and 
in  Vermetus,  etc.).*  A  similar  partition  is  found 
when  the  apex  of  the  spire  becomes  worn  through 
or  broken  by  accident,  or  attacked  by  boring  Molluscs 
(Plate  VII.,  Fig.  13),  or  is  broken  off  as  a  regular 
successive  phase  of  the  animal’s  existence  (e.g.  in 
C cecum  [Plate  VII.,  Fig.  14],  Rumina  decollata 
[Plate  VII.,  Fig.  15],  etc.). 

Many  of  the  Gastropods,  like  the  Periwinkle, 
close  the  mouth  of  the  shell,  on  retiring  into  it,  with 

*  One,  and  only  one,  instance  of  this  in  a  helicoid  has  been 
recorded — viz.,  in  a  species  of  Glyplosloma. 
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a  trap-door  (Plate  VIII.,  Fig.  2),  the  “  operculum 
when  extended,  this  lies  on  the  animal’s  back,  and 
in  many  cases  forms  a  sort  of  pillion  on  which  the 
shell  rests  (Plate  II.,  Fig.  1,  and  Plate  VIII.,  Fig.  1). 
It  consists  of  a  horny  layer,  sometimes  strengthened 
by  the  addition  of  shelly  matter,  which  differs  in 
structure  from  that  of  the  shell  itself.  Its  inner 
side  is  marked  by  the  scar  of  the  muscle  which  is 
attached  to  it,  while  outside  it  exhibits  lines  of 
growth.  The  operculum,  various  forms  of  which 
are  shown  on  Plate  VIII.,  Figs.  4-13,  grows  by 
additions  made  to  the  original  point  of  beginning, 
the  “nucleus,”  either  all  round,  concentrically ;  or 
on  one  side,  so  that  the  nucleus  remains  at  the  end 
or  at  one  side  ;  or  the  growth  may  result  in  a  spiral. 
This  spiral  is  sinistral  in  dextral,  dextral  in  sinistral 
shells.  Nearly  all  the  Gastropoda  are  furnished 
with  an  operculum  in  the  young  stage  within  the 
egg,  and  though  some  discard  it  on  hatching  out, 
the  greater  number  retain  it  throughout  life.  Many 
of  the  spiral  and  concentric  forms  fit  the  mouth  of 
the  shell  accurately,  others  only  partly  close  the 
aperture,  in  yet  others  it  becomes  rudimentary,  while 
in  certain  specialized  forms,  such  as  Strombus  and 
its  allies,  it  is  converted  into  a  sort  of  claw  at  the 
end  of  the  elongated  foot,  and  is  used  to  assist  the 
animal  in  progression  (Plate  VIII.,  Fig.  3). 

A  more  peculiar  means  for  blocking  the  entrance  of 
the  shell  when  the  animal  retires  into  it  is  possessed 
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by  the  genus  of  land  shells  called  Clausilia  (Plate 
VIII.,  Fig.  17).  The  “  clausium  (c),”  as  it  is  called, 
is  a  spoon  or  shoehorn  shaped  elastic  plate,  attached 
by  its  stalk  to  the  columella  within  the  shell,  and 
closes  automatically  behind  the  retiring  occupant. 

One  remarkable  little  Land  Snail  ( Thyrophorella ), 
inhabiting  the  island  of  St.  Thomas,  in  the  Gulf  of 
Guinea,  is  said  to  be  able  to  close  the  mouth  of  its 
shell  by  bending  down  a  portion  of  the  peristome 
which  projects  beyond  the  upper  half  of  the  aperture, 
and  is  furnished  with  a  hinge  for  the  purpose 
(Plate  VIII.,  Figs.  18  and  19). 

In  many  Gastropods,  especially  the  Land  Snails, 
the  ingress  of  larger  enemies  is  barred  by  projecting 
teeth  placed  round  the  aperture,  or,  less  frequently, 
some  way  back  in  the  shell.  Sometimes  these  teeth 
are  so  long  and  numerous  that  it  is  a  matter  of 
wonder  how  the  rightful  owner  itself  gets  in  and  out 
of  its  house  (Plate  VIII.,  Figs.  14-16). 

The  Gastropoda  are  divided  into  two  sub-classes : 

1.  Streptoneura,  in  which  the  torsion  of  the 
visceral  loop  is  well  marked. 

2.  Euthyneura,  in  which,  in  the  adults,  owing  to 
partial  detorsion  of  the  visceral  hump,  the  visceral 
loop  nearly  becomes  once  more  simple. 

Sub-Class  1 :  The  Streptoneura  (also  known  as 
Prosobranchia,  because  the  gills  are  in  advance 
of  the  heart),  primarily  by  the  gill  structure  and 
secondarily  by  the  radula,  are  divided  into — 
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Order  I.  :  Aspidobranchia,  having  the  gill 
filaments  flattened  out  into  leaf-like  expansions. 

Sub-Order  i  :  Docoglossa  (Plate  IX.,  Figs.  7-9  ; 
Radula,  Plate  III.,  Fig.  12),  comprising  the  Limpet 
family. 

Sub-Order  2  :  Rhipidoglossa  (Plate  IX.,  Figs. 
10-24;  Radula,  Plate  III.,  Fig.  13),  comprising  the 
Ormers  (Haliotidas),  Keyhole  Limpets  (Fissurel- 
lidse),  etc.,  in  which  the  older  members  still  retain  the 
right  (originally  left)  gill,  while  the  more  specialized 
have  only  one,  the  left  (originally  right)  gill. 

Order  II.:  Pectinibranchia,  having  elongated 
gill  filaments. 

Sub-Order  1  :  T^enioglossa  (Plate  X.),  which 
includes  the  greater  part  of  the  sub-class,  and  in 
which  the  radula  formula  is  generally  2  :  1  :  1  :  1  :  2 
(Plate  III.,  Fig.  15). 

Sub-Order  2  :  Stenoglossa. 

Tribe  1 :  Rhachiglossa  (Plate  XI.),  including 
the  Whelks,  Dog-Whelks,  and  their  kind,  and 
having  a  radula  formula  of  1  :  1  :  1  (Plate  III., 
Fig.  17),  although  in  higher  members  of  the  tribe 
this  is  reduced  to  1  (Plate  III.,  Fig.  18). 

Tribe  2:  Toxoglossa  (Plate  XII.,  Figs.  1-5),  of 
which  the  Cones  and  Auger  Shells  ( Terebra )  are  the 
best-known  examples.  The  radula  formula  is  1  :  0  :  1 
(Plate  III.,  Fig.  19),  or  exceptionally  1  :  1  :  1. 

Sub-Class  2  :  The  Euthyneura  fall  into  two 
orders  and  four  sub-orders  : 
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Order  I. :  Opisthobranchia,  so  called  because  the 
heart  is  in  front  of  the  gills. 

Sub-Order  1 :  Tectibranchia  (Plate  XII.,  Figs. 
6-19),  or  those  having  shells,  which  are  mostly 
fragile  or  rudimentary,  and  often  concealed  in  the 
folds  of  the  mantle.  To  this  belong  the  Sea-Hares 
(Aplysiidse),  the  Bullas,  etc. 

Sub-Order  2:  Nudibranchia  (Plate  XII.,  Figs. 
20-28),  or  the  shell-less  Sea-Slugs,  are  externally 
symmetrical  animals,  without  true  gills,  respiration 
being  effected  by  secondary  gills,  or  by  the  general 
surface,  aided  in  some  cases  by  the  “  cerata,”  which 
are  appendages  of  the  dorsal  integuments. 

Order  II. :  Pulmonata,  or  the  majority  of  land 
and  freshwater  shells,  in  which  the  true  gill  has 
disappeared,  and  its  function  is  taken  up  by  the  wall 
of  the  mantle  cavity. 

Sub-Order  1  :  Basommatophora  (Plate  XIII., 
Figs.  1-10),  or  those  having  eyes  at  the  bases  of  the 
tentacles,  embraces  the  freshwater  pulmonates  and 
a  few  land  shells. 

Sub-Order  2  :  Stylommatophora  (Plate  XIII., 
Figs,  n-35,  and  Plate  XIV.;  Radula,  Plate  III., 
Figs.  21  and  22),  or  those  having  the  eyes  at  the 
end  of  the  “  horns,”  takes  in  nearly  all  the  land 
shells. 


Class  III. :  The  SCAPHOPODA,  or  SOLENO- 
CONCHA  (Plate  XV.,  Figs.  1  and  2),  of  which  the 
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Elephant’s-Tusk  Shell  ( Dentalium )  is  the  type,  form 
a  single  small  group  by  themselves. 

The  animal  is  symmetrical,  with  a  rudimentary 
head,  and  a  long  cylindrical  foot  used  for  burrowing 
in  the  mud  in  which  these  creatures  live. 

The  borders  of  the  mantle  are  united  beneath, 
forming  a  tube,  open  at  both  ends,  enclosing  the 
rest  of  the  body,  and  encased  in  the  tubular  shell, 
which  is  likewise  open  at  both  ends,  there  being  no 
approximation  of  the  two  ends  of  the  alimentary 
canal.  There  is  generally  a  notch  in  the  margin  of 
the  shell  at  the  smaller  end  (or  posterior  opening) 
on  the  ventral  or  convex  side.  In  one  genus,  Schizo- 
dentalimn,  there  are,  besides,  in  a  line  with  and  close 
to  this  notch,  a  series  of  openings.  Sometimes  the 
shell  is  finely  striated  lengthwise. 

Class  IV. :  The  PELECYPODA,  or  LAMELLI- 
BRANCHIA  (Plate  XV.,  Figs.  3-9),  commonly 
known  as  Bivalves,  of  which  the  Oyster,  Mussel,  etc., 
are  familiar  examples.  In  these  the  head  is  rudimen¬ 
tary,  hence  they  were  called  Acephala  by  Cuvier ; 
while,  because  a  head  is  present  in  the  embryo 
but  does  not  develop,  Lankester  proposed  to  term 
them  Lipocephala.  The  characteristic  radula  is, 
of  course,  wanting  in  this  group.  The  stone-axe- 
shaped  foot  is  usually  well  developed,  and  serves  as 
a  burrowing  and,  rarely,  as  a  creeping  organ. 

The  symmetrically  disposed  organs  of  the  body 
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are  enclosed  between  the  two,  right  and  left,  lobes  of 
the  mantle,  which  in  their  turn  are  covered  by  the 
two  shelly  plates,  or  valves.  In  a  few  instances  the 
mantle  is  extended  and  reflected  over  the  valves,  and 
partly  (Galeommidse)  or  completely  ( Ephippodonta , 
etc.)  envelops  them. 

The  mantle  lobes  are  attached  along  the  back  and 
extend  out  to  the  margins  of  the  valves.  In  the 
more  primitive  forms  the  mantle  margins  are  quite 
simple,  and  open  from  the  front  round  the  ventral 
edge  to  the  back  ;  but  many  different  modifications 
take  place  in  the  higher  forms.  Instead  of  the 
margins  being  simple,  there  may  be  folds,  thicken¬ 
ings,  protuberances,  tentacles  (Plate  XV.,  Fig.  5), 
various  glands,  and  even  eyes  (Plate  XV.,  Fig.  8). 
Nor  are  the  margins  always  free  ;  indeed,  in  extreme 
cases  they  are  united  nearly  the  whole  way  round. 
There  are  various  stages  (Plate  IV.,  Fig.  4,  A-F): 
reckoning  the  open  one  as  the  first  (A),  then  in  the 
second  (B),  instead  of  the  water  being  admitted  all 
the  way  round,  the  edges  of  the  mantle  are  kept 
closely  applied  to  each  other  except  where  the  foot 
protrudes  and  at  two  points  at  the  hinder  end,  one 
of  which  serves  to  admit  the  fresh  water  to  the  gills, 
and  is  called  the  “  inhalent  aperture,”  whilst  the 
other  allows  the  fouled  water  to  escape,  and  is 
termed  the  “  exhalent  aperture.”  In  the  next  stage 
(C),  the  edges  of  the  mantle  are  united  permanently 
at  the  point  between  these  two  openings ;  and  in  the 
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fourth  stage  (D),  at  a  second  point  below  the  inhalent 
aperture.  In  the  fifth  stage  (E),  the  margins  of  these 
apertures  have  grown  out  into  tubes  (“  siphons,” 
Plate  XV.,  Fig.  7),  and  the  remaining  portions  of  the 
mantle  margins  have  united  all  round,  except  where 
the  foot  is  protruded.  Finally  ( F ),  the  two  siphons 
become  united  externally  (Plate  XV.,  Fig.  4).  In 
these  cases  there  is  frequently  a  fourth  small  aperture 
left  in  the  ventral  margin.  The  siphons,  the  ends  of 
which  are  often  fringed,  can  be  wholly  or  partly 
withdrawn. 

The  gills  lie  underneath  the  mantle,  one  on  either 
side  (Plate  XV.,  Fig.  3,  portion  shaded  with  straight 
lines  ;  and  Fig.  8,  br),  in  the  space  between  the  latter 
and  the  body  of  the  animal.  These  organs  vary 
progressively  from  a  very  simple  structure  to  a  very 
complicated  one,  and  since  their  structure  has  been 
made  the  basis  of  the  classification  of  the  group,  a 
brief  description  of  it  is  necessary.  In  the  more 
primitive  Bivalves  the  gill  is  of  the  aspidobranch 
type  (ante,  p.  7,  Plate  IV.,  Fig.  5,  a) ;  but  in  the 
higher  Pelecypods  they  are  filibranch,  only  the  fila¬ 
ments  of  each  of  the  two  rows,  instead  of  remaining 
separate,  have  an  arrangement  whereby  they  inter¬ 
lock  and  form  a  continuous  membrane,  like  the  web 
of  a  feather.  The  mechanism  by  which  this  is 
brought  about  is  extremely  simple.  At  regular 
intervals  on  either  side  of  each  filament  are  little 
patches  of  stiff  hairs  which  interlock  with  the  corre- 
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sponding  ones  on  the  two  neighbouring  filaments, 
just  as  two  brushes  may  be  made  to  do ;  these 
are  known  as  the  “  ciliated  junctions  ”  (Plate  IV., 
Fig.  5,  E).  Moreover,  the  two  membranes,  “lamellae,” 
thus  arising  do  not  simply  depend  from  the  axis,  but 
their  edges  are  folded  upwards  so  as  to  keep  them 
within  the  margin  of  the  shell.  The  outer  lamella 
is  folded  outwards,  and  the  inner  inwards,  so  that 
they  form  a  W  in  section  (Plate  IV.,  Fig.  5,  B). 

A  further  complication  of  structure  ensues  when 
junctions,  called  “  interlamellar  junctions,”  are  formed 
between  the  dependent  part  of  each  filament  and  its 
reflected  portion.  In  a  more  advanced  stage  still 
both  the  ciliated  and  interlamellar  junctions  become 
solid  connections,  so  that  the  whole  structure  presents 
a  sponge-like  appearance,  while  the  reflected  ends  of 
the  filaments,  uniting  with  the  walls  of  the  mantle 
and  foot,  subdivide  the  pallial  chamber  (Plate  IV., 
Fig*  5>  C).  One  further  development  there  is,  in 
which  the  gills  have  become  converted  into  a  sort 
of  party-wall,  separating  the  pallial  chamber  into  a 
dorsal  and  ventral  portion  (Plate  IV.,  Fig.  5,  D). 

At  certain  points  all  over  the  gill  filaments  there 
are  powerful  cilia,  which  by  their  action  keep  a  brisk 
current  of  water  flowing  over  the  gills  in  a  constant 
stream  from  behind  forwards.  This  not  only  insures 
a  fresh  supply  of  oxygen,  but  conveys  the  micro¬ 
organisms  on  which  the  animal  feeds  towards  the 
mouth. 
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The  muscular  foot  is  a  prominent  feature  in  most 
Bivalves,  lying  in  the  middle  line  towards  the  front 
of  the  body  (Plate  XV.,  Figs.  3,  6-8,/).  Towards 
the  back  of  it  is  situated  the  gland  for  spinning  the 
horny  threads  by  which  many  Bivalves  anchor  them¬ 
selves  to  stones,  etc.  The  Common  Mussel  and  the 
Zebra  Mussel  are  familiar  examples,  and  the  bunch 
of  threads  is  known  as  the  “  byssus  ”  (Plate  XV., 
Fig.  9,  b).  The  animal  generally  has  the  power  of 
rejecting  its  byssus  at  any  time  and  spinning  a 
fresh  one. 

The  mouth  is  situated  a  little  behind  and  beneath 
the  front  adductor  muscle  ;  it  is  unarmed,  neither 
jaw  nor  radula  being  present.  It  is  flanked  on  either 
side  by  a  pair  of  twin,  triangular  lobes,  the  “  labial 
palps  ”  (Plate  XV.,  Fig.  3,  t),  which  are  in  a  line 
with,  and  in  front  of,  the  gills.  Their  function  is 
apparently  to  collect,  and  possibly  to  taste,  the  food 
before  it  passes  into  the  mouth. 

Each  valve  of  the  shell  is  a  hollow,  irregular, 
shallow  cone,  the  apex  of  which,  termed  the  “  beak,” 
or  “  umbo,”  is  the  point  at  which  growth  began,  and 
is,  in  fact,  the  young  shell,  or  “  prodissoconch  ”  :  it 
generally  differs  in  shape  and  markings  from  the 
later  growth. 

The  umbo  is  usually  curved  more  or  less  to  one 
side  (Plate  XVI.,  Figs.  1  and  2,  u),  and  generally 
points  towards  the  head,  or  anterior  end,  when  the 
shell  is  said  to  be  “  prosogyre,”  in  contradistinction 
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to  those  in  which  the  umbones  are  straight,  “  ortho¬ 
gyre,”  or  are  directed  backwards,  “  opisthogyre.” 
The  last-named  condition  may  be  the  pelecypod 
equivalent  of  hypertrophy  in  the  Gastropod  shell. 
More  often  than  not  the  two  valves  are  of  equal  size 
and  shape,  and  the  shell  is  “  equivalve,”  as  in  the 
Cockle  ;  sometimes,  however,  as  in  the  Oyster,  one 
valve  is  smaller  than  the  other,  and  the  shell  is 
“  inequivalve.”  The  Bivalves  are  all  more  or  less 
“  inequilateral  ” — that  is  to  say,  if  a  line  be  drawn 
from  the  umbo  to  the  ventral  margin  of  the  valve, 
the  portion  on  one  side  of  the  line,  usually  the  front 
one,  will  be  found  to  be  smaller  than  that  on  the 
other.  When  the  shell  is  shut  it  is  said  to  be 
“close  ”  if  the  valves  fit  accurately,  and  to  “gape  ” 
if  openings  be  left  (Plate  XVII.,  Fig.  5). 

Near  the  umbones  the  two  valves  are  united  by  a 
chitinous  “  ligament  ”  (Plate  XVI.,  Fig.  2,  /),  formerly 
known  under  the  misleading  name  of  “  cartilage,” 
which  is  made  up  of  an  outer  non-elastic  layer  and 
an  inner,  fibrous,  elastic  layer.  The  whole  forms  a 
sort  of  C  spring  which  tends  to  open  the  valves,  the 
act  of  closing  being  effected  by  two  powerful 
“adductor”  muscles  that  pass  from  one  valve  to 
the  other,  and  are  situated  at  either  end  of  the  axis 
of  the  body. 

To  prevent  the  opposed  valves  from  shifting  when 
closed,  a  series  of  projections,  or  “  teeth,”  fitting 
into  each  other,  are  developed  near  the  ligament. 
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They  are  sometimes  numerous  and  all  alike  (Taxo- 
dont),  especially  in  the  more  primitive  Bivalves 
Nucula,  Area,  etc.  (Plate  XVII.,  Figs,  i,  3,  6,  etc.). 
More  usually  they  are  divisible  into  a  central,  more 
or  less  transverse,  group  of  “  cardinal  teeth,”  flanked 
on  either  side  by  others  running  with  the  shell 
margin,  or  “  lateral  teeth  ”  (Teleodont).  This  shell 
margin  bearing  the  ligament  and  teeth  is  known  as 
the  “  hinge  line,”  and  is  sometimes  extended  inwards 
so  as  to  form  a  sort  of  platform,  the  “  hinge  plate  ” 
(Plate  XVI.,  Figs.  1  and  2).  The  number  of  teeth 
in  the  two  valves  differs,  and  occasionally,  as  in 
Chama,  an  individual  will  have  the  normal  dentition 
of  the  two  valves  reversed,  a  condition  apparently 
corresponding  as  near  as  such  may  be  to  sinistrosity 
in  the  Gastropod.  The  teeth  become  exceptionally 
strong  in  shells  that  live  in  situations  exposing  them 
to  strain,  and  dwindle  and  disappear  in  such  as 
dwell  in  protected  localities. 

The  possibility  of  the  valves  being  laterally  dis¬ 
placed  is  further  guarded  against  in  very  many  by 
tooth-like  crenulations  of  the  ventral  margins  of  the 
valves  that  interlock,  as  in  the  Scallops,  Cockles, 
etc.  (Plate  XV.,  Fig.  8  ;  Plate  XVIII.,  Fig.  3). 

The  shelly  tubes  secreted  by  the  Ship-worm 
( Teredo ,  Plate  XX.,  Fig.  5 ),  Gastrochcena  (Plate  XIX., 
Fig.  16),  the  Waterpot  Shell  ( Brechites ,  Plate  XX., 
Fig.  19),  and  some  others  to  line  their  burrows  are 
produced,  it  is  true,  by  extensions  of  the  mantle  or 
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cuticular  surface  of  the  animal,  but  are  distinct  from 
the  real  shells,  which  in  the  Teredo  and  Gastrochcena 
are  within  the  tube  and  free,  while  in  Brechites  they 
are  built  into  its  wall. 

The  points  of  attachment  of  the  adductor  muscles 
to  the  shell  are  marked  by  well-defined  scars 
(Plate  XVI.,  Figs.  1-3,  a.a.  and  p.a.).  Close  to  the 
posterior  adductor  scar,  that  of  the  muscle  for  with¬ 
drawing  the  foot  (Plate  XVI.,  Figs.  1-3, p.r.)  is  found, 
and  minor  scars  occur  nearer  the  umbones  of  the 
valves  to  which  other  small  muscles  are  attached. 
Running  from  one  adductor  scar  to  the  other,  at  a 
short  distance  from  the  ventral  margin  of  the  shell, 
is  a  shallow  groove,  the  “  pallial  line  ”  (Plate  XVI., 
Figs.  1-3,  p.l.),  which  marks  the  attachment  of  the 
mantle  edge.  In  those  molluscs  that  have  large 
retractile  siphons,  room  has  to  be  made  for  these, 
and  the  pallial  line,  instead  of  forming  a  continuous 
curve,  takes,  shortly  before  it  reaches  the  posterior 
scar,  a  sharp  bend  backwards  towards  the  centre  of 
the  valve,  forming  a  bay  or  sinus,  known  as  the 
“pallial  sinus”  (Plate  XVI.,  Fig.  2).  The  size  of 
this  sinus  naturally  corresponds  to  that  of  the 
siphons. 

In  some  Bivalves,  such  as  the  Common  Mussel  of 
the  seashore,  the  posterior  portion  of  the  body  is 
more  developed  than  the  anterior.  This  develop¬ 
ment  tends  to  bring  the  two  adductor  muscles  and 
the  hinge  into  a  line,  and  in  proportion  to  render 
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the  anterior  adductor  superfluous,  with  the  result 
that  it  tends  proportionately  to  dwindle  and  dis¬ 
appear,  leaving  the  enlarged  posterior  muscle  to  do 
the  work  of  both,  as  in  the  Oyster  and  Scallop 
(Plate  XVI.,  Fig.  3,  A-D).  Bivalves  with  two 
adductor  muscles  are  termed  “  Dimyaria”;  and  if  the 
latter  are  of  equal  size,  are  said  to  be  “  Isomyarian 
or,  if  unequal,  “  Heteromyarian  ” ;  whilst  those 
having  only  one  are  called  “  Monomyaria.” 

The  Pelecypoda  are  subdivided,  according  to  the 
structure  of  the  gills,  into  four  orders : 

Order  I.:  Protobranchia  (Plate  XVII.,  Figs.  1-3), 
in  which  the  gill-filaments  take  the  form  of  flattened, 
leaf-like  expansions  (Aspidobranch,  Plate  IV.,  Fig. 
5,  A).  To  this  order  the  Nut  Shells  ( Nucula )  and  their 
allies  belong,  and  probably  also  the  earliest  known 
Bivalves,  forms  now  quite  extinct,  that  have  been 
termed  “  Palseoconcha.”  With  few  exceptions  they 
have  a  taxodont  hinge. 

Order  II. :  Filibranchia  (Plate  XVII.,  Figs.  5-17), 
having  long,  parallel  gill-filaments,  the  ends  of  which 
are  folded  up,  forming  a  W  in  section,  and  locked 
together  by  ciliated  and  sometimes  interlamellar 
junctions  (Plate  IV.,  Fig.  5,  B).  To  this  order  the 
Ark  Shells,  Mussels,  and  Pectens  belong. 

Order  III.:  Eulamellibranchia  (Plates  XVIII., 
XIX.,  and  XX.,  Figs.  1-19),  in  which  the  elongated 
filaments  are  yet  longer,  more  folded  up,  and  per¬ 
manently  united  at  intervals  till  they  form  a  com- 
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plete  spongy  network  (Plate  IV.,  Fig.  5,  C).  The 
Oysters,  freshwater  Mussels,  Cockles,  Venus  Shells, 
Myas,  and  Ship-worms  are  examples  of  this  order. 

Order  IV.  :  Septibranchia  (Plate  XX.,  Figs. 
20-23),  in  which  the  gill-filaments  are  completely 
fused  and  transformed  into  a  continuous  muscular 
septum,  with  several  perforations  to  admit  of  the 
circulation  of  the  water  (Plate  IV.,  Fig.  5,  D).  A  few 
deep-water  forms  (Poromyiidae,  Cetoconchidae,  and 
Cuspidariidae)  constitute  this  order. 

Class  V. :  The  CEPHALOPODA  (Plate  XXL), 
of  which  the  Nautilus,  the  Cuttlefishes,  and 
Octopods  are  examples,  includes  some  of  the  most 
highly  organized  of  the  Mollusca,  as  well  as  the 
largest,  for  certain  of  the  Cuttlefishes,  it  is  calcu¬ 
lated,  exceed  50  feet  in  length. 

The  Cephalopoda  are  symmetrical  animals,  the 
two  halves  of  the  body  corresponding  in  structure. 

The  head,  on  either  side  of  which  there  is  a  Large 
and  well-developed  eye,  is  more  or  less  distinct,  and 
is  surrounded  by  the  foot,  which  has,  so  to  speak, 
grown  round  it  (Plate  XXI.,  Fig.  1).  In  the  Nautilus 
the  margins  of  the  foot  are  divided  into  lobes,  each 
bearing  a  group  of  tentacles  furnished  with  suctorial 
ridges,  that  are  retractile  within  special  sheaths 
(Plate  XXL,  Fig.  2).  In  the  other  groups  the  pedal 
appendages  take  the  form  of  four  or  five  pairs  of 
elongate  “arms,”  these  arms  being  furnished  with 
rows  of  suckers  or  of  hooks. 
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The  mouth  lies  in  the  centre  of  these  arms,  and 
is  furnished  with  a  pair  of  powerful  chitinous  jaws 
that  resemble  a  parrot’s  beak  (Plate  III.,  Fig.  4); 
while  the  radula,  though  proportionately  small,  is 
well  developed  (Plate  III.,  Fig.  20). 

The  symmetrical  body  is  surrounded  by  the  bell¬ 
shaped  mantle,  covered  in  some  cases  by  a  shell, 
while  those  without  an  external  shell  frequently  have 
lateral  fins. 

On  the  ventral  side  a  cavity  is  left  between  the 
mantle  and  the  body  (Plate  XXI.,  Fig.  3,  mx.).  In 
this  “  mantle  cavity  ”  the  gills  ( g )  are  placed,  and 
into  it  the  termination  of  the  reflexed  alimentary 
canal  opens,  as  well  as  the  ink-sac  (i),  with  which 
most  members  of  the  class  are  provided. 

Just  at  the  mouth  of  the  mantle  cavity  two  lobes 
of  the  skin  above  the  foot,  sometimes  free  and  some¬ 
times  united  at  their  margins,  form  a  “  funnel  ”  or 
“  siphon  ”  (/).  Through  this  siphon  the  water  is 
discharged  from  the  mantle  cavity ;  quietly  during 
ordinary  respiration,  or  with  great  force  when  the 
creature  propels  itself  backwards  through  the  sea  by 
means  of  the  ejected  stream.  Through  the  same 
orifice  the  animal  can  at  will  eject  the  inky  fluid 
from  the  ink-sac,  with  which  it  clouds  the  water  on 
emergency  when  seeking  to  escape  its  foes.  This 
power  is  possessed  by  all  the  living  Cephalopoda 
save  Nautilus,  Cirvoteuthis ,  and  two  species  of  Polypus. 
An  ink-sac  was  present  in  the  fossil  Belemnites,  and 
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there  is  a  picture  in  the  possession  of  the  Geological 
Society  of  London  representing  the  fossil  head  of  a 
reptile  {Ichthyosaurus)  executed  with  the  fossil  sepia 
from  a  Belemnite  preserved  in  the  same  strata. 

The  gills  of  the  Cephalopoda  are  aspidobranch  in 
type,  and  either  four  or  two  in  number :  the  class 
is  consequently  divided  into  Tetrabranchia  and 
Dibranchia. 

Among  the  Cephalopoda  we  meet,  for  the  first 
time  in  the  Mollusca,  with  internal  structures  of 
great  import — namely,  cartilages — which  are  espe¬ 
cially  developed  in  the  head.  In  Nautilus  there  is 
an  H -shaped  cartilage,  which  supports  the  ventral 
portion  of  the  nerve  centres,  two  of  its  branches 
extending  to  the  base  of  the  funnel.  In  the  Dibran¬ 
chia  a  cartilage  completely  invests  the  central  nervous 
system,  the  oesophagus  passing  through  it.  Different 
Cephalopoda  have  additional  cartilaginous  pieces  in 
other  parts  of  the  body,  such  as  the  bases  of  the  fins 
and  arms,  at  the  base  of  the  neck  (when  the  mantle 
is  not  fused  to  the  head),  at  the  internal  extremities 
of  the  retractor  muscles  of  the  head  and  funnel,  and 
even  in  the  two  branchial  lamellae. 

The  shell,  as  seen  in  its  fullest  (external)  develop¬ 
ment  in  the  Nautilus  and  its  fossil  relations,  as  well 
as  in  the  Ammonites,  resembles  that  of  the  Gastro¬ 
poda  in  consisting  of  a  single  conical  tube.  In  the 
earliest  kinds  of  Nautilus  ( Orthoceras )  the  shell  is 
quite  straight,  in  some  others  it  is  curved  ;  but  in 
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the  majority  of  Nautiloids  and  Ammonites  it  is  more 
or  less  coiled  discoidally,  and  generally  the  coil  is  in 
a  forward  direction  over  the  animal’s  back,  or  “  exo- 
gastric.”  A  few,  however,  are  coiled  in  the  reverse 
direction,  or  are  “  endogastric”  ;  while  in  some  cases 
the  coil  is  produced  into  a  helicoid,  or  even  a  turricu- 
lated  spire.  In  yet  other  instances  the  shell  may  be 
coiled  in  the  young  state,  and  become  more  or  less 
uncoiled  ( Scaphites ,  Crioceras ,  Hamites,  etc.)  or  even 
straight  (B acuities)  in  the  adult  (Plate  XXII.). 

The  striking  feature  of  the  Cephalopod  shell,  how¬ 
ever,  lies  in  its  internal  structure  (Plate  I.).  As  the 
animal  grows,  it  builds  on  to  the  open  end  of  the 
shell  to  obtain  increased  accommodation,  just  as  the 
Gastropod  does;  but  since  it  grows  in  girth  more  than 
in  length,  it  has,  in  order  to  obtain  the  requisite  space, 
to  shift  bodily  forward  in  its  shell.  This  takes  place 
gradually  by  the  forward  growth  of  the  shell  muscles 
on  either  side  and  the  intervening  pallial  attach¬ 
ments  (“  annulus  ”)  till  an  unoccupied  space  is  thus 
left  behind,  which  is  then  partitioned  off  by  a  shelly 
wall  (“septum”) ;  in  this  way  the  series  of  chambers,  so 
familiar  in  sections  of  the  Nautilus  shell,  are  formed, 
each  marking  the  completion  of  a  period  of  growth. 
The  septa  are,  however,  not  entire,  a  perforation  in 
each  is  connected  with  that  in  its  neighbour  by  a 
pipe,  in  part  calcareous,  in  part  chitinous,  the  whole 
forming  a  continuous  tube  which  passes  from  the 
outermost  chamber,  or  that  occupied  by  the  animal, 
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through  all  the  preceding  ones  to  the  apex  of  the 
shell.  This  tube,  or  “  shell  siphuncle,”  covers  a 
prolongation  of  the  mantle,  the  function  of  which 
is  not  quite  clear.  The  margins  of  the  perforation 
in  each  septum  are  produced  on  one  side  into  a  short 
neck  :  these  necks  in  the  Nautiloidea  and  the  most 
primitive  of  the  Ammonoidea  all  point  backwards ; 
in  the  other  Ammonoidea  they  point  forwards. 
Further,  the  margins  of  the  septa,  where  they  join 
the  outer  shell,  form  a  simple  curve  in  the  Nauti¬ 
loidea,  whereas  the  “ suture-line”  in  the  Ammonoidea 
becomes  highly  folded  (Plate  XXI.,  Fig.  5).  Another 
feature  of  interest  distinguishes  the  shells  of  these 
two  sub-orders  ;  in  the  Nautiloidea  the  protoconch  is 
not  calcareous,  and  the  only  trace  left  of  its  existence 
is  a  scar  on  the  exterior  termination  of  the  first 
chamber ;  in  the  Ammonoidea  the  protoconch  is 
calcareous  and  preserved. 

The  chambers  of  the  shell  of  Nautilus  (and  pre¬ 
sumably  the  same  was  true  of  the  Ammonites)  during 
the  life  of  the  animal  are  filled  with  air  containing 
more  nitrogen  than  is  found  in  atmospheric  air. 
This  gives  great  buoyancy  to  the  shell,  and  so 
permits  of  the  animal  swimming  rapidly. 

In  Spirula  alone  of  living  Dibranchia  the  shell  is 
partly  internal  (Plate  XXV.,  Fig.  1),  and  the  same 
was  probably  the  case  with  some  fossil  forms ;  but  in 
all  other  members  of  the  order  the  shell  is  completely 
internal,  and  frequently  rudimentary,  while  in  the 
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Octopods  there  is  no  longer  any  true  shell,  but  only 
some  simple  chitinous  rudiments,  to  which  the 
retractor  muscles  of  the  head  and  funnel  are 
attached.  In  certain  fossil  Dibranchia  ( Belemnites , 
etc.,  Plate  XXIII.)  the  internal  chambered  shell, 
known  as  the  “  phragmocone,”  is  enclosed  in  a 
pointed  calcareous  sheath,  or  “  guard,”  at  the  end 
opposite  to  the  head,  while  from  the  dorsal  margin 
of  the  anterior  end  of  the  phragmacone  there  arises 
a  broad,  thin,  chitinous  plate,  called  the  “  pro- 
ostracum.”  To  modifications  in  form  of  these  three 
constituent  parts,  or  to  the  partial  or  total  suppres¬ 
sion  of  one  or  more  of  them,  the  resultant  differences 
between  the  internal  shells  of  the  other  members  of 
the  order  may  be  traced.  This,  however,  will  be 
better  gathered  from  the  diagrammatic  figures  on 
Plate  XXIV.  than  from  any  lengthy  description. 

The  shell  of  the  Paper  Nautilus,  or  Argonaut 
(Plate  XXI.,  Fig.  4;  Plate  XXV.,  Fig.  12),  stands 
on  a  different  footing  to  the  ordinary  shell,  and  does 
not  originate  in  the  shell-gland ;  it  is  only  formed 
some  days  after  the  creature  is  hatched,  and  is 
peculiar  to  the  female,  being  chiefly  used  as  a 
vehicle  for  carrying  and  protecting  the  eggs,  which, 
when  deposited,  are  agglutinated  to  it.  It  is  exo- 
gastric,  and  composed  of  three  layers,  of  which  the 
outer  and  inner  are  alike  and  prismatic,  while  the 
middle  one  is  fibrous :  there  is  no  pearly  layer 
within.  The  animal  is  not  attached  to  it  in  any 
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way,  and  the  shell  is  principally  held  in  place  and 
protected  on  the  exterior  by  the  anterior  pair  of 
arms,  which  are  furnished  with  web-like  expansions 
for  the  purpose.  The  ends  of  the  remaining  arms, 
which  are  carried  folded  back  over  the  animal’s  body, 
are  tucked  into  the  shell,  and  seemingly  also  assist 
in  retaining  it  by  the  aid  of  the  suckers.  It  is 
commonly  stated  that  the  shell  is  entirely  the  pro¬ 
duct  of  the  pair  of  webbed  arms,  and  that  once  the 
animal  quits  its  tenement  it  cannot  re-occupy  it ;  but 
both  statements  are  incorrect.  The  latter  has  been 
shown  by  actual  observation  to  be  the  reverse  of 
fact,  while  the  occurrence  of  fractured  shells,  showing 
evidences  of  repair  from  the  inner  side,  upsets  the 
former  statement,  which  is  otherwise  wanting  in 
probability.  The  more  reasonable  supposition  is 
that  the  shell  is  mainly  secreted  by  the  mantle  cover¬ 
ing  the  visceral  dome,  and  that  the  webbed  arms, 
which  are  also  furnished  with  secretory  cells,  con¬ 
tribute  to  the  exterior  and  assist  in  moulding  it, 
during  formation,  to  the  animal’s  body. 

The  Cephalopoda  are  divided  into — 

Order  I. :  Tetrabranchia  (Plate  XXII.),  or  those 
having  four  gills  and  an  external  shell.  The  funnel 
is  in  two  parts,  and  the  eyes  are  open,  having  no 
crystalline  lens. 

Sub-Order  1 :  Nautiloidea,  or  the  Nautilus  and 
its  allies. 

Sub-Order  2  :  Ammonoidea,  or  the  extinct  group 
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of  Ammonites  and  their  kindred,  that  from  the  close 
parallelism  of  their  shells,  by  which  alone  they  are 
known,  were  probably  similar  in  structure  to  the 
Nautiloidea,  and  are  therefore  better  classed  with 
them  than  in  a  group  apart. 

Order  II.:  Dibranchia  (Plate  XXV.),  or  those 
having  only  two  gills,  and  the  shell  generally  more 
or  less  internal.  The  funnel  is  a  complete  tube,  and 
the  eyes  have  a  crystalline  lens. 

Sub-Order  i :  Decapoda,  or  those  with  ten  arms. 
Two  of  these,  the  “  tentacular  arms,”  situated  on 
each  side  between  the  third  and  the  last  pair,  are 
more  or  less  retractile  into  special  pouches,  and  as 
a  rule  only  bear  suckers  at  their  free  extremities. 
The  eight  ordinary  arms  are  shorter  than  the  body. 
There  is  generally  a  fairly  well-developed  internal 
shell,  and  usually  lateral  fins. 

Two  tribes  are  distinguishable :  (a)  Those  (Oigop- 
sida)  in  which  the  cornea  covering  the  eye  is  incom¬ 
plete — i.e.f  has  an  aperture  left.  This  includes  Spirilla , 
many  of  the  Pen-and-ink  Fishes,  and  probably 
such  fossil  forms  as  the  Belemnites,  Belemnoteuthis , 
etc.  ( b )  Those  (Myopsida)  in  which  the  cornea  is 
complete,  like  the  Common  Cuttle  (Sepia),  the 
Common  Pen-and-ink  Fish  ( Loligo ),  and  their  fossil 
kindred. 

Sub-Order  2 :  Octopoda,  or  those  with  eight 
similar  arms  all  longer  than  the  body. 

These  again  fall  into  two  tribes:  (a)  Leioglossa, 
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in  which  the  radula  is  wanting  and  the  arms  are 
united  by  a  membrane,  while  fins  are  developed  on 
the  body.  Some  pelagic  ( Cirroteuthis )  and  deep-sea 
forms  ( Opisthoteuthis )  belong  here,  and  possibly  also 
the  fossil  Palceoctopus .  ( b )  Trachyglossa,  the 
members  of  which  have  a  radula,  but  no  true  fins. 
The  Common  Octopus  (. Polypus  vulgaris)  and  the 
Argonaut  are  familiar  examples  of  this  tribe. 

Of  the  interrelationships  of  these  five  classes  it 
is  impossible  to  say  much  in  the  present  state  of  our 
knowledge,  be37ond  that  the  first  four  are  the  more 
closely  related. 


CHAPTER  III 

/ 

GEOLOGICAL  HISTORY 

THE  Mollusca  made  their  appearance  very  early 
in  the  world’s  history,  and,  as  might  be  expected, 
on  the  whole  the  more  generalized  forms  preceded 
the  more  specialized.  It  has,  of  course,  to  be  borne 
in  mind  that  many  of  the  conclusions  here  epitomized 
have  been  drawn  of  necessity  from  shell  characters 
alone,  and  are  consequently  liable  to  modification 
with  possible  advance  of  knowledge. 

In  the  oldest  fossiliferous  beds,  belonging  to  the 
Lower  Cambrian  epoch,  only  a  few  representatives 
have  been  found.  These  consist  of  some  Limpet¬ 
like  shells  that  have  been  referred  in  part  ( Scenella ) 
to  the  Docoglossa,  and  in  part  {Stenotheca,  Platyceras ) 
to  the  Tsenioglossa.  These  last,  however,  it  has 
been  suggested  are,  instead,  descendants  of  the  primi¬ 
tive  Mollusca  (Prostreptoneura)  that  gave  rise  to  the 
Gastropod  branch.  With  these  is  a  turreted,  con¬ 
volute  shell  (Rhaphistoma)  representing  the  older,  or 
two-gilled,  section  of  the  Rhipidoglossa,  and  the 
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remains  of  two  Bivalves.  One  of  these  Bivalves 
( Modioloides  prisons)  is  known  only  by  the  internal 
cast,  2  millimetres  long,  and  appears  to  belong  to 
the  Protobranchia,  or  oldest  order,  while  the  other 
(Fordilla)  may  prove  to  be  a  Bivalve  crustacean  and 
not  a  mollusc  at  all. 

In  the  Upper  Cambrian  further  examples  (. Murchi - 
sonia ,  Cyrtolites,  Owenella  and  Strap arollina)  of  the 
early  Rhipidoglossa  are  found,  as  well  as  one 
( Trochonema )  supposed  to  belong  to  the  higher  one- 
gilled  section  of  that  sub-order.  Another  Gastropod 
(■ Subulites )  of  doubtful  affinities,  but  almost  certainly 
belonging  to  the  Pectinibranchs,  and  having  a  sipho- 
nostomatous  shell,  shows  that  three  out  of  the  four 
principal  divisions  of  the  Streptoneura  were  already 
represented  at  this  early  stage.  Already,  too,  seven 
species  of  Cephalopoda  had  made  their  appearance. 
They  all  belong  to  the  more  primitive  Nautiloidea, 
and,  with  one  exception,  the  straight-shelled  section 
of  that  group. 

During  the  succeeding  Ordovician  epoch  the 
Aspidobranch  Gastropods  predominated,  their  ranks 
reinforced  by  representatives  ( Cyclonema )  of  the  Top- 
Shells  (Turbinidse)  that  belong  to  the  more  specialized 
one-gilled  section,  while  Holopcza  and  Scalites  were 
added  to  the  Taenioglossates.  Pelecypods  were  still 
rare,  the  Protobranchs  were  represented  by  Cteno- 
donta ,  and  the  more  specialized  Filibranchs  by  Cyrto- 
donta  and  Eopteria.  The  epoch  also  produced  the 
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first  known  Chiton  (P  r  is  co  chiton).  The  Cephalopoda 
had  increased  in  number  to  sixty- five  species  of 
Nautiloidea,  the  majority  still  being  straight-shelled, 
but  some  curved  and  a  few  coiled  forms  (the  first) 
are  included. 

With  the  Silurian  epoch  a  considerable  increase 
in  the  number  of  Mollusca  becomes  evident.  To 
the  Gastropods  are  added  members  of  the  families 
Trochidae,  Epitoniidas,  and  Xenophoridae.  Among 
Pelecypods,  Palaeoconchs  were  most  abundant,  but 
all  orders  save  the  Septibranchs  were  represented. 
Two  more  Chitons  (H eh nintho chiton  and  Chelodes ) 
made  their  appearance,  and  shells  that  have  been 
referred,  though  doubtfully,  to  Scaphopoda.  The 
most  marked  feature  of  the  epoch,  however,  was  the 
abundance  of  the  Nautiloidea,  which  then  attained 
their  zenith  with  about  230  species,  among  which 
coiled  were  almost  as  abundant  as  the  other  shell 
forms.  From  that  day  the  group  has  steadily 
diminished  in  numbers,  only  five  species  now  exist¬ 
ing,  or  as  some  reckon  them,  fewer  still. 

The  Devonian  strata  have  yielded  evidence  of  the 
further  increase  in  the  Pelecypods,  representatives  of 
the  Filibranch  families — Trigoniidae,  Pectinidae,  and 
Mytilidae  —  appearing  with  the  Eulamellibranch 
families — Pinnidae,  Cardiniidae,  Megalodontidae — and 
such  specialized  forms  as  Pholadella  and  Allorisma, 
the  latter  being  the  earliest  example  of  a  Pelecypod, 
showing  clear  evidence  of  retractile  siphons.  Of 
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most  note,  however,  is  the  advent  on  the  scene  of 
the  first  freshwater  Mussel,  Archanodon  Jukesii ,  which 
is  closely  allied  to,  and  greatly  resembles,  the  modern 
Anodonta  (Swan  Mussel)  of  our  ponds  and  lakes. 
A  true  Scaphopod  ( Dentalium )  and  representatives 
of  the  more  primitive  Ammonoidea  ( Clymenia )  and 
the  Goniatites  likewise  came  into  existence  in  the 
Devonian  epoch. 

Just  at  the  close  of  the  Devonian  epoch  the  first 
evidences  are  met  with  of  the  existence  of  Land 
Snails  ( Strophites ,  Dendropupa ,  etc.)  allied  to  the 
Chrysalis  Shells  (Pupillidae) ;  these  were  found  in 
the  plant  beds  at  St.  John,  New  Brunswick.  The 
Coal-Measures  of  the  succeeding  carboniferous  period 
have  yielded  some  other  interesting  air-breathing 
Snails,  including  the  oldest  known  terrestrial  Rhipi- 
doglossate  ( Dawsonella ) ;  the  first  brackish-water 
Snail  (Ampullavia) ;  the  earliest  freshwater  Snail, 
(Physa),  both  these  last  belonging  to  genera  well 
known  at  the  present  day,  besides  the  oldest  known 
species  (Z apty chins)  of  the  most  primitive  of  Pulmon- 
ates,  the  Auriculidae,  as  well  as  other  species  of 
Dendropupa  and  a  small  Land  Shell,*  closely  allied 
to  the  genus  Pyramidula,  which  is  a  common  form 
to-day.  Further  examples  of  freshwater  Bivalves 
belonging  to  the  family  Cardiniidae  were  plentiful 
in  the  Carboniferous,  from  which,  too,  the  oldest 
example  of  a  Tectibranch  ( Cylindrobullina )  has  been 
*  Still  miscalled  Zoniles  in  textbooks. 
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obtained,  and  the  first  evidence  of  the  highly 
specialized  Bivalve  ( Lithophagus )  that  burrows  into 
rock,  shell,  or  coral. 

At  the  close  of  the  Palaeozoic  period  many  of  the 
older  genera  of  Bivalves  disappeared,  but  at  the 
opening  of  the  Mesozoic  period  in  the  Trias,  a 
number  of  others  came  in.  Among  them  further 
representatives  of  the  freshwater  Mussels  ( Unio ), 
of  the  Thorny  Oyster  family  (Spondylidae),  and  the 
Cockles  (Cardiidae).  The  oldest  examples  ( Campylo - 
sepia,  Aulacoceras,  and  Atractites)  of  the  group  of 
ten-armed  Cuttlefish  made  their  appearance  also  at 
this  time. 

The  Jurassic  strata  are  rich  in  Molluscan  remains, 
which  sometimes  form  whole  masses  of  rock.  The 
Rhipidoglossate  Gastropods  attained  their  acme  of 
development  at  that  period,  while  Pectinibranchs 
multiplied  in  great  variety,  and  representatives  of 
the  higher  forms  began  to  appear.  Further  remains 
of  Land  Shells  {Helix,  etc.)  and  the  earliest  examples 
of  freshwater  Gastropods  ( Planorbis ,  Valvata,  and 
Melania)  have  been  recorded  from  the  lowest  Jurassic 
beds,  but  there  is  some  doubt  as  to  the  exact 
determination  of  these  genera  in  most  cases.  In 
the  uppermost  beds,  however,  the  well-known  Purbeck 
marble  is  composed  of  masses  of  Valvata,  Vivi- 
pava,  etc. 

Among  Bivalves  genuine  Ark  Shells  (Area), 
Anomia,  and  various  families  of  Eulamellibranchs, 
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including  the  freshwater  Cyrenidae,  made  their 
appearance ;  while  if  Corburella  be  admitted  as  a 
member  of  the  Septibranchia,  that  order  must  be 
added  for  the  first  time.  The  “  pens  ”  and  ink-sacs 
of  earlier  members  of  the  Sepia  tribe  ( Beloteuthis  and 
Geoteuthis )  are  first  found  in  the  Lias,  with  the 
remarkable  Belemnites  whose  “guards,”  often  called 
“thunder-bolts,”  are  familiar  fossils. 

In  the  succeeding  Cretaceous  period  further  de¬ 
velopment  took  place.  Among  the  Gastropods  there 
was  a  decided  increase  in  the  higher  Pectinibranchs, 
including  representatives  of  most  of  the  families  of 
Rhachiglossa.  Amongst  Bivalves  two  most  remark¬ 
able  aberrant  families  (Radiolitidae  and  Hippuritidae) 
were  confined  exclusively  to  this  period.  Externally 
these  look  not  unlike  simple  corals  with  a  lid,  while 
internally  they  display  highly  peculiar  modifications. 
Numerous  other  Eulamellibranchs,  including  some 
boring  forms  such  as  Petricolidae  and  Saxicavidae, 
as  well  as  the  Razor-fish  ( Ensis ),  arose,  with  an 
undoubted  representative  of  the  Septibranchs  ( Leio - 
pistlm).  An  Octopus  ( Palczoctopus  Newboldi )  standing 
for  the  highest  Cephalopods  was  revealed  for  the 
first  time  in  the  Cretaceous  of  Mount  Lebanon,  but, 
on  the  other  hand,  the  Ammonites  and  Belemnites 
died  out. 

During  the  Tertiary  epoch  the  Rhachiglossa  and 
Toxoglossa  became  the  dominant  Gastropods,  while 
the  Bivalves  showed  an  approximation  to  present 
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conditions.  A  great  majority  of  the  Lower  Tertiary 
(Eocene  and  Oligocene)  genera  still  exist,  but  none 
of  the  species.  During  the  succeeding  Miocene  a 
few  species,  which  are  still  in  existence,  made  their 
appearance,  while  of  the  Pliocene  species  80  or  go 
per  cent,  are  represented  in  the  recent  fauna. 

At  the  close  of  the  Eocene  the  wide  distribution  of 
many  types  now  characteristic  of  warm,  temperate, 
or  tropical  waters,  began  to  be  restricted,  and  during 
the  Miocene  the  faunal  boundaries  of  the  Mollusca 
were  mapped  out  nearly  on  existing  lines.  This  was 
more  true  of  the  non-marine  forms ;  but  not  till  the 
Pliocene  did  each  geographical  province  come  to 
assume  its  present  distinctive  features. 


CHAPTER  IV 

PRESENT  HISTORY  AND  DISTRIBUTION 

WITH  such  a  past  history  as  just  recorded,  it  is 
little  wonder  that  the  Mollusca  both  have 
been  and  are  abundant. 

In  1866  a  rough  estimate  gave  the  number  of 
extinct  species  as  18,568,  and  living  ones  as  20,502. 
The  list  has  been  considerably  extended  since  that 
time,  and  though  no  further  estimate  of  the  fossil 
forms  appears  to  have  been  attempted,  a  recent  cal¬ 
culation  puts  the  number  of  living  species  known  at 
the  end  of  last  century  at  upwards  of  50,000.  This 
total  may  be  distributed  among  the  five  classes  as 
follows  :  Amphineura,  600  ;  Gastropoda,  40,100  ; 
Scaphopoda,  230  ;  Pelecypoda,  8,600  ;  Cephalopoda, 
470. 

Naturally,  too,  so  ancient  and  so  numerous  a  race 
is  widely  distributed  over  the  surface  of  the  globe 
to-day,  and  its  members  have  become  adapted  to 
very  varied  conditions  of  life.  The  majority  are 
marine,  and  mostly  confined  to  the  littoral  and 
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laminarian  zones  (i.e.,  between  tide-marks ;  and  so 
far  as  the  seaweeds  grow,  or  to  about  fifteen  fathoms)  ; 
a  smaller  number  inhabit  the  deeper  nullipore  or 
coralline  zone  ;  whilst  a  few  stragglers  are  met  with 
at  great  depths.  In  all  cases  the  nature  of  the  sea 
bottom  governs  their  individual  distribution.  Certain 
forms  frequent  the  rocks,  others  sandy  or  muddy  sea¬ 
floors.  Some,  on  the  other  hand,  spend  their  lives 
in  the  surface  waters  of  the  open  sea. 

The  brackish  waters  of  estuaries  and  lagoons  are 
tenanted  by  a  few  kinds,  including  the  strange  pul- 
monate  Amphibola  (Plate  XXVI.,  Fig.  23)  ;  while 
rivers,  streams,  and  lakes  are  the  dwelling-places  of 
a  considerable  number.  On  the  land,  every  spot 
capable  of  supporting  life  yields  its  quota  of  Mollusca, 
and  the  total  number  of  known  terrestrial  species  is 
consequently  very  great,  and  yearly  being  added  to. 

As  will  presently  be  mentioned,  some  forms  will 
normally  trespass  out  of  their  regular  habitat,  but  cer¬ 
tain  more  exceptional  cases  of  interchange  between 
marine  and  freshwater  haunts  may  be  appropriately 
alluded  to  here.  Freshwater  Snails  sometimes 
become  accustomed  to  salt-water  conditions ;  thus, 
at  Bornholm,  in  the  Baltic,  specimens  of  Limncea 
and  Theodoxis  have  been  found  living  in  company 
with  marine  molluscs  in  water  containing  as  much 
as  1  to  1*5  per  cent,  of  salt.  In  Southern  Algeria 
Melania  and  Melanopsis  inhabit  waters  surcharged 
with  salt,  where  the  marine  Cockles  failed  to  survive. 
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Experiments  conducted  many  years  ago  show  that 
species  of  the  pulmonate  genera — Limncza,  Physa, 
Planorbis ,  and  Ancylus — can  be  habituated  by  the 
gradual  addition  of  salt  to  as  much  as  4  per  cent, 
in  the  water  ;  so,  too,  but  less  easily,  can  the  Proso- 
branchs  Vivipara,  Bithynia,  and  Theodoxis ;  while  the 
Pelecypods  Anodonta ,  Unto,  and  Sphcerium  die  before 
that  degree  of  salinity  can  be  attained.  Conversely, 
marine  forms  can  be  gradually  accustomed  to  fresh¬ 
water  existence :  the  Mussel  ( Mytilus )  very  easily ; 
the  Cockle  ( Cardium  edule),  the  Oyster,  the  Common 
Limpet  {Patella  vulgata),  Turbo  neritoides ,  and  others, 
less  successfully.  In  these  experimental  cases,  how¬ 
ever,  propagation  would  not  take  place. 

On  the  rocks  by  the  margin  of  the  sea,  within 
reach  only  of  the  splash  of  the  waves,  or  of  the 
water  at  the  highest  tides,  will  be  found  certain  of 
the  Periwinkles  (Littorinidse) — a  situation  in  which 
they  are  joined  by  such  of  the  Pulmonates  as  several 
of  the  Auriculidse  and  the  slug-like  Oncidium ,  that 
dwell  close  down  by  the  sea  margin. 

A  little  lower  down,  just  below  high-water  mark, 
those  strange  Limpet-like  Pulmonates,  Siphonaria, 
Gadinia  (Plate  XXVI.,  Figs.  24  and  25),  and  the 
recently  discovered  Aporemodon,  that  have  partially 
reverted  to  marine  life,  are  to  be  found. 

Between  tide-marks  the  Chitons,  Limpets  (Patel- 
lidse).  Keyhole  Limpets  (Fisurellidae),  Ormers  (Halio- 
tidae),  and  similar  molluscs,  cling  to  the  rocks  or  the 
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under  surfaces  of  big  stones.  The  Mussels,  as  well 
known,  attach  themselves  to  the  rocks  by  their  stout 
byssus  threads,  their  clustered  masses  affording 
secure  shelter  to  many  lesser  animals ;  while  in 
mangrove  swamps  the  Oysters  will  attach  them¬ 
selves  to  the  branches  of  the  trees  that  dip  in  the 
water  at  high  tide — a  fact  which  was  observed  and 
recorded  by  W.  Smith  at  Sierra  Leone  in  1726. 

Periwinkles,  Top  Shells  (Trochidae  and  Turbinidae), 
and  other  holostomes,  haunt  the  tangled  masses  of 
seaweeds  ;  while  among  the  siphonostomes  are  the 
Dog-Periwinkles  {Purpura),  Dog- Whelks  ( Nassa ),  etc., 
all  stout-shelled  forms  capable  of  withstanding  con¬ 
siderable  buffeting  amid  the  waves.  The  Piddock, 
or  Pholas,  Saxicava,  Lithodomus,  and  other  boring 
molluscs,  excavate  burrows  in  various  rocks,  in  coral, 
and  even  the  shells  of  their  bigger  confreres.  Others, 
like  Tapes  and  Coralliophaga,  too  lazy  to  make  their 
own  retreats,  take  possession  of  the  deserted  burrows 
of  others.  The  latter  generally  selects  the  crypt  of 
a  dead  Lithodomus,  which  it  closely  resembles  in 
shape  (Plate  XXXII.,  Figs.  17  and  18),  and  the 
shells  of  successive  generations  of  Coralliophaga, 
packed  one  within  the  other,  will  be  found  lying 
between  the  valves  of  the  original  architect  of  the 
home.  In  the  cracks  and  crevices  of  the  rocks  the 
Octopods  hide.  The  majority  of  the  Pelecypods, 
such  as  the  Cockles,  Ark-Shells,  Tapes,  etc.,  remain 
more  or  less  buried  in  the  sand  or  silt,  the  Razor-fish 


PRESENT  HISTORY  AND  DISTRIBUTION  55 


( Ensis )  sinking  itself  well  below  the  surface.  Some 
species  of  Lima  and  Volsella,  on  the  other  hand, 
construct  a  sort  of  nest  out  of  all  kinds  of  marine 
refuse,  held  together  by  the  threads  of  the  byssus. 
The  Dentalium,  again,  buries  in  the  sand,  leaving 
only  the  apex  of  the  shell  protruding. 

The  quieter  waters  of  the  laminarian  zones  are 
also  tenanted  by  many  of  the  foregoing,  but  they  are 
especially  the  haunt  of  the  Sea-Slugs  (Nudibranchia, 
Plate  XII.,  Figs.  20-28),  as  well  as  certain  Opistho- 
branchs,  like  the  Sea-Hare  ( Aplysia ),  and  the  smaller 
Gastropods,  with  the  Oyster  and  other  Bivalves. 

The  yet  deeper  regions  of  the  coralline  and  nulli- 
pore  zones  are  the  special  resort  of  the  large  Whelks 
(Buccinum  undatum ,  Neptunea  anti  qua,  etc.),  Naticas, 
and  other  carnivorous  Gastropods,  of  the  Scallops 
( Pecten  maximus,  P.  opercularis ,  etc.),  Pinna,  many  of 
the  Venus  Shells,  and  other  Bivalves.  Here,  too, 
the  strange  Aplacophora  frequent  the  oozy  areas. 

Down  to  a  depth  of  300  fathoms  there  is  a  con¬ 
siderable  number  of  deep-sea  representatives  of  the 
Mollusca,  mostly  of  the  smaller  and  more  delicate 
kinds,  while  a  few  abyssal  examples  are  found  at 
very  great  depths. 

So  far  the  extreme  depths  for  each  class  that  have 
been  obtained  were  all  recorded  on  the  Challenger 
Expedition.  Thus,  a  Chiton  ( Leptochiton  benthus) 
was  dredged  at  a  depth  of  2,300  fathoms  in  the 
Pacific  Ocean ;  of  Aplacophora,  two  immature 
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examples  of  Chcetoderma  off  Nova  Scotia  at  1,250 
fathoms.  A  Gastropod  ( Stylifer  brychius)  was  brought 
up  in  the  South  Atlantic  from  a  depth  of  2,650 
fathoms;  a  Nudibranch  ( Bathydoris  abyssorum)  in 
the  Pacific  Ocean  from  2,425  fathoms;  and  some 
Pelecypods  also  in  the  Pacific  from  2,900  fathoms ; 
while  a  Scaphopod  ( Dentalium  leptoskeles)  was  ob¬ 
tained  from  2,600  fathoms  off  the  south  coast  of 
Australia.  Cuttlefishes  have  been  taken  from  between 
2,000  and  3,000  fathoms,  but  some  uncertainty 
attaches  to  the  records  in  their  case,  since  none  of 
the  forms  obtained  at  these  depths  were  distinctly 
dwellers  on  the  sea-floor. 

No  hard  and  fast  line  can  be  drawn  between  the 
several  zones  above  enumerated,  and  some  species 
range  over  more  than  one  of  them ;  nevertheless,  the 
prevailing  forms  in  each  serve  to  distinguish  them. 

Conspicuous  and  most  abundant  among  the  ocean¬ 
swimming  molluscs  are  the  Sea-Butterflies  (Plate 
XXVI.,  Figs.  1-16),  formerly  grouped  in  a  class,  as 
Pteropoda,  but  now  recognized  as  highly  specialized 
Tectibranchs — those  with  shells  branching  off  from 
the  Bulla-like  section,  while  the  shell-less  ones  are 
more  nearly  related  to  the  Sea-Hares  (Aplysiidas). 
Less  abundant  are  the  Heteropoda  (Plate  XXVII., 
Figs.  17-22),  now  known  to  be  free-swimming  Tsenio- 
glossa,  although  they,  too,  were  once  classed  apart. 
A  Nudibranch  ( Phyllirrhoe )  similarly  specialized, 
and  the  Tsenioglossate  (Ianthina),  with  countless  fry 
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of  many  species,  also  pass  their  lives  far  from  land, 
with  the  larger  number  of  the  Cuttlefishes. 

A  more  peculiar  pelagic  assemblage  is  afforded  by 
those  molluscs  that  dwell  among  the  Gulfweed 
(Saragassum) .  They  comprise  a  series  of  Nudibranchs, 
some  of  which  are  peculiar  to  the  locality,  a  Taenio- 
glossate  ( Litiopa ),  and  two  or  three  Limpets  ( Helcion 
and  Lepeta). 

Just  as  some  representatives  of  the  race  have  crept 
down  into  the  depths,  so  others  have  ascended  the 
rivers,  and  there  become  accustomed  to  a  freshwater 
existence. 

In  the  brackish  water  near  the  mouths  of  rivers, 
and  occasionally  for  long  distances  up  the  rivers 
themselves,  some  stragglers  from  the  marine  host 
are  to  be  met  with,  such  as  Cerithium ,  Littorina , 
Nerita,  Mytilus,  Cardium,  Macoma,  My  a ,  etc.,  where 
they  may  be  found  dwelling  side  by  side  with  fresh¬ 
water  kinds.  The  genus  Theodoxis ,  of  course,  has 
both  marine  and  freshwater  species,  while  there  are 
freshwater  representatives  of  the  Ark-Shells,  such  as 
Scaphula  pinna,  of  Volsella ,  and  of  the  Piddocks, 
Pholas  rivicola,  and  others. 

There  is,  however,  a  distinct  brackish-water  group, 
including  Gastropods  belonging  to  the  Taenioglossate 
genera  Potamides.  Certain  of  the  Paludestrinidas, 
Assemania,  Trancatella,  the  Pulmonate  Chilinia,  and 
Pelecypods  such  as  Iphigenia  and  S cr obi cul aria. 

The  true  freshwater  forms  consist  solely  of  Gastro- 
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poda  and  Pelecypoda.  The  former  include  some 
species  of  the  Rhipidoglossate  Theodoxis  and  its  relative 
Septavia;  Taenioglossate  families  such  as  the  Vivip- 
aridae,  Ampullariidce  (a  completely  amphibious  clan), 
Valvatidas,  most  of  the  Paludestrinidae,  Melaniidae, 
Typhobiidae  (in  Lake  Tanganyika),  and  Pleuroceridae ; 
Rhachiglossate  forms  as  Canidia ,  Clea,  and  N assodonta, 
and  Pulmonate  families  as  Limnaeidae,  Planorbidae, 
Ancylidae,  Physidae,  commonly  known  as  Pond 
Snails  (Plate  XIII.,  Figs.  1-7).  The  Pelecypoda 
belong  mostly  to  the  Sub-Mytilacea,  and  include  the 
big  family  Unionidas,  or  freshwater  Mussels,  of  which 
the  United  States  boasts  no  less  than  about  530 
species,  or  more  than  half  of  those  known;  with 
their  kindred  the  Mutelidae ;  the  freshwater  Oysters, 
TTheriidae,  of  the  African  and  American  rivers ;  the 
Rangiidae,  Cyrenidae,  and  the  interesting  Zebra 
Mussel  ( Dreissensia ,  Plate  XV.,  Fig.  9).  A  fresh¬ 
water  representative  of  the  Veneracea  ( Glaucomya ), 
occurs  in  South-East  Africa. 

All  these,  like  their  marine  confreres,  more  or  less 
sort  themselves  according  to  their  surroundings. 

The  Limpet-like  Ancylus  (Plate  XIII.,  Fig.  1)  and 
Septavia  cling  to  rocks  in  swift  streams.  Other 
Gastropoda  hide  in  the  water-weeds,  or  crawl  on 
the  muddy  banks.  The  Bivalves  mostly  dwell  in 
the  mud,  but  Dreissensia  attaches  itself  by  its  byssus 
to  rocks,  etc.,  in  moving  w7ater ;  and  many  of  the 
small  Cyrenidas  ( Sphczrium ,  Plate  XVIII.,  Fig.  16, 
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and  Pisidium ,  Plate  XV.,  Fig.  6)  climb  about  in  the 
weed.  Freshwater  Mollusca  are  also  not  infrequently 
found  living  in  water-pipes  and  cisterns  connected 
with  artificial  supply. 

Altitude  has  no  terrors  for  the  freshwater  Mol¬ 
lusca,  Limncsa  Hookeri  having  been  taken  at  a  height 
of  18,000  feet  above  the  sea.  On  the  other  hand, 
at  a  depth  of  180  fathoms  in  Lake  Baikal,  some 
Paludestrinidse  peculiar  to  those  waters  have  been 
met  with.  The  most  northern  occurrence  of  a 
freshwater  Snail  is  that  of  Aplecta  hypnorum  (a 
British  species)  which  in  Siberia  attains  as  far  north 
as  730  30'  in  the  Taimyr  Peninsula. 

Just  as  the  marine  Mollusca  break  their  bounds, 
so  will  the  freshwater  pass  theirs,  and  essay  to 
trespass  on  the  land.  The  Limnafidae  commonly 
crawl  on  the  wet  banks  out  of  the  water  and  in 
moist  spots  where  swamp-loving  terrestrial  Pul- 
monates,  like  the  Amber-Snails  ( Succinea ,  Plate  XIII., 
Fig.  14),  etq.,  love  to  pass  their  existence. 

Among  marine  forms  found  on  land  may  be  named 
a  remarkable  Periwinkle,  Cremnoconchus,  which  occurs 
only  on  wet  cliffs  in  the  Ghats  of  Southern  India, 
thirty  to  fifty  miles  from  the  sea.  Another  Peri¬ 
winkle,  Littorina  arboricola,  lives  on  trees  fully  100 
yards  from  the  backwaters  of  Trincomalee  Harbour, 
and  is  never  known  to  enter  or  be  covered  by  the 
water.  The  Rhipodoglossate,  N eritodryas ,  a  relative 
of  Tlieodoxis,  occurs  on  trees  of  some  height  in  the 
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Philippines  at  a  distance  of  a  quarter  of  a  mile  from 
any  water.  The  freshwater  Anipullaria  has  been 
said  to  have  been  met  with  also  on  a  tree-top. 
Geomelania,  a  genus  closely  related  to  the  brackish- 
water  Truncatella,  is  completely  terrestrial. 

The  true  terrestrial  Mollusca  comprise  representa¬ 
tives  of  the  Rhipidoglossa  in  the  families  Despoenidae, 
Helicinidae,  and  Hydrocenidse  ;  of  the  Taenioglossa 
in  the  Aciculidas,  Pomatiidas  [  =  Cyclostomatidae], 
and  Cyclophoridae ;  and  of  the  order  Pulmonata, 
certain  of  the  Auriculidae  among  the  Basommato- 
phora,  with  all  the  Stylommatophora. 

They  flourish  on  every  portion  of  the  habitable 
land  surface  from  the  margins  of  the  seas  to  lofty 
elevations  on  mountain  peaks,  a  Slug,  Anadenus , 
reaching  the  altitude  of  16,400  feet  in  the  Himalayas  ; 
while  the  record  for  farthest  north  for  a  Land  Snail 
would  appear  to  be  held  by  Vitrina  angelica,  which  is 
said  to  extend  as  far  as  latitude  720  in  Greenland. 

Some,  like  Ccecilioides ,  the  Corsican  Helix  tristis, 
and  Testacella  (Plate  XIV.),  live  underground — the 
first  named  entirely  so.  Most  prefer  damp  situations 
at  the  roots  of  plants  and  shrubs,  under  fallen  wood, 
beneath  stones,  or  in  the  crevices  of  rocks ;  many 
are  fond  at  times  of  ascending  plants  and  shrubs, 
and  do  so  more  often  than  is  commonly  thought ; 
other  kinds  are  entirely  arboreal.  A  few  that  inhabit 
arid  and  hot  countries  can  withstand  the  full  glare 
of  the  sun  as  they  rest  on  rocks  exposed  to  its  rays. 
In  the  Egyptian  desert  Dr.  Andrews  says  that  each 


PRESENT  HISTORY  AND  DISTRIBUTION  61 


scattered  bush  has  its  complement  of  Helix  desertovum 
(Plate  XIII.,  Fig.  34),  while  the  ground  beneath  is 
strewn  with  the  dead  shells  of  past  generations. 

All  the  terrestrial  Snails  are  chiefly  crepuscular  or 
nocturnal  in  their  habits,  but  will  issue  forth  on 
cloudy  or  wet  days. 

While  the  haunts  of  the  Mollusca  are  similar  in 
all  parts  of  the  globe,  the  distribution  of  the  various 
members  over  the  world’s  surface  differs,  just  as  it 
does  in  other  divisions  of  the  animal  kingdom,  on 
account  of  the  differences  of  environment. 

Obviously  the  geographical  distribution  of  the 
Mollusca  falls  primarily  into  “  marine  ”  and  “  non- 
marine.” 

Dealing  with  the  marine  first,  it  is  fouud  that  the 
pelagic  forms  are  the  more  widely  distributed,  but 
may  nevertheless  be  described  as  belonging  to  polar 
and  tropical  provinces.  The  North  and  South  Polar 
forms  differ :  Clione  limacina  and  Limacina  helicina 
belong  to  the  former ;  while  among  the  latter  are 
Limacina  antarctica  and  Spongiobranchia  australis . 
Argonauta,  Hyalcea ,  Cleodora,  Cuvieria ,  Cymbulia ,  etc., 
frequent  the  warmer  waters. 

The  abyssal  fauna,  living  under  uniform  condi¬ 
tions,  is  widely  distributed,  and  cannot  be  broken 
up  into  provinces,  since  identical  species  will  occur 
either  in  northern  and  southern  parts  of  the  same 
ocean  or  in  several  different  oceans. 

A  few  of  the  shore  Mollusca  are  very  widely  dis¬ 
tributed,  such  as  the  Common  Mussel  ( Mytilus  edulis) 
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and  Saxicava  (Plate  XIX.,  Fig.  14),  but  the  majority 
are  more  or  less  restricted,  and  are  governed  in  their 
geographical  distribution  by  the  physical  characters 
of  the  coastlines,  by  climate,  and  by  currents. 

They  are  generally  considered  to  be  capable  of 
apportionment  into  nineteen  “  provinces,”  according 
to  the  abundance  of  peculiar  forms  in  each.  Although 
these  provinces  by  no  means  strictly  conform  to  the 
parallels  of  latitude,  they  nevertheless  can  be  con¬ 
veniently  grouped  in  climatic  zones,  beginning  in 
each  case  with  those  of  the  Atlantic  Ocean,  as 
follows  (see  Map,  facing  p.  66) : 


1. 

2. 

3- 
4* 
5- 
6. 

7- 

8. 

9- 

To. 

11. 

Tropical  -{12. 


North  f 
Temperate  | 


Northern 

Subtropical 


Southern 
Subtropical 


Vi3- 

14. 

15- 

16. 


South  ) 
Temperate  j 


U  7- 

18. 


19. 


Arctic. 

Boreal. 

Celtic. 

Aleutian. 

Atlantic. 

Lusitanean. 

Aralo-Caspian. 

Japonic. 

Californian. 

Caribbean. 

West  African. 

Indo-Pacific,  including  the  northern 
shores  of  Australia. 

Mexican. 

Patagonian. 

South  African. 

Australian,  including  the  southern 
shores  of  Australia,  with  Tas¬ 
mania,  New  Zealand,  etc. 
Peruvian. 

Magellanic,  with  Kerguelen  Island. 
Antarctic, 


PRESENT  HISTORY  AND  DISTRIBUTION  63 


Of  these,  the  Boreal  is  perhaps  the  most  peculiar,  7 
since  it  extends  on  the  American  side  from  Labrador 
to  Cape  Cod,  and,  crossing  the  Atlantic,  includes  the 
southern  shores  of  Iceland  and  the  west  coast  of 
Norway  up  to  the  North  Cape. 

When,  however,  it  is  borne  in  mind  that  at  no 
very  remote  period  of  the  earth’s  history  there  was 
a  land  barrier  shutting  the  Arctic  off  from  the 
Atlantic  Ocean,  it  becomes  obvious  that  the  fauna 
that  occupied  the  southern  side  of  that  barrier  must, 
on  its  rupture,  have  been  acted  on  by  the  contending 
currents  of  cold  and  warm  water  thus  brought  into 
contact.  Hence  it  has  in  part  been  driven  to  the 
southward  along  the  American  coast  by  the  cold 
northern  waters  that  flow  down  past  the  western  side 
of  Iceland,  and  in  part  carried  far  to  the  north  on  the 
eastern  side  by  the  warm  waters  of  the  Gulf  Stream. 

It  is  impossible  without  giving  long  and  tedious 
lists  to  adequately  define  the  several  faunas  of  these 
provinces,  but  it  may  be  generally  stated  that  such 
genera  as — *  Margarita,  Lacuna,  Velutina,  *Trichotro- 
pis,  Buccinum,  *Neptunea,  Liomesus,*Trophon,  *Admete , 
Bela,  *Yoldia,  *Modiolaria,  *Astarte,  Cyprina ,  My  a, 
Cyrtodaria,  and  Lyonsia,  are  examples  of  the  forms 
met  with  in  colder  regions,  those  marked  with  an 
asterisk  (*)  occurring  in  both  northern  and  southern 
hemispheres,  while  Nerita,  Rostellaria,  Pterocera , 
Cyprcea,  Septa,  Cancellaria,  Vohita,  Oliva,  Marginella, 
Harpa,  Terebra,  Conus,  Perna,  Vulsella,  Spondylus, 
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Plicatula ,  Crassatella,  Tridacna,  Sanguinolaria,  and 
Nautilus ,  are  more  peculiar  to  the  warmer  waters. 

Contrary  to  what  has  been  asserted,  there  is  no 
identity  between  Arctic  and  Antarctic  Mollusca, 
although  the  prevailing  dull  appearance  characteristic 
of  Mollusca  inhabiting  cold  waters,  as  it  also  is  of 
abyssal  kinds,  may  have  helped  to  foster  an  imaginary 
resemblance  and  give  colour  to  the  bipolar  theory. 
Tropical  Mollusca,  on  the  other  hand,  are  more 
highly  coloured,  some  quite  brilliantly  so. 

The  non-marine  Mollusca,  having  far  fewer  op¬ 
portunities  for  individual  dissemination  than  the 
marine,  whose  free-swimming  fry  are  readily  trans¬ 
ported  long  distances  by  currents,  have  naturally 
tended  to  differentiate  to  a  far  greater  extent.  The 
principal  barriers  to  their  dispersal  are  mountain 
ranges,  deserts,  and  the  sea.  Each  island  of  any 
antiquity  offers  its  own  little  assemblage,  and  fre¬ 
quently  its  individual  representative.  Thyrophorella 
(ante,  p.  23,  Plate  VIII.,  Figs.  18  and  19)  is  con¬ 
fined  to  the  Island  of  San  Thome,  in  the  Gulf  of 
Guinea;  the  genus  Achatinella  to  Ochu,  one  of  the 
Sandwich  Islands,  though  it  is  doubtful  if,  as  stated, 
each  valley  has  its  peculiar  species ;  while  closely 
allied  forms  occur  on  the  neighbouring  islands  of  the 
group.  Cerion  is  a  well-known  West  Indian  genus, 
of  which  in  the  main  each  species  is  confined  to  some 
single  island  or  group  of  adjacent  islets,  and  of  these 
shells  the  first  described,  and  only  species  known  to 
Linnaeus,  C.  uva  (Plate  XIII.,  Fig.  17),  is  the  sole 
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representative  in  the  Island  of  Curagoa.  Many  of 
the  Mediterranean  islands  have  also  each  their  dis¬ 
tinctive  shells. 

Lakes  that  have  long  been  isolated  similarly 
furnish  instances  of  peculiar  faunas.  Amongst  these 
Lake  Tanganyika  is  the  most  interesting.  Some  of 
the  species  there  have  such  stout  shells  and  present 
such  a  marine  facies  that  (with  the  added  presence 
of  a  Jelly-fish  and  other  creatures  which  it  had  been 
customary  to  associate  with  marine  conditions)  it  is 
not  surprising  that  for  many  years  it  was  thought 
this  lake  must  formerly  have  been  connected  with 
the  ocean.  That  idea,  however,  is  now  known  to 
be  quite  without  justification,  and  the  fauna  to  be 
a  freshwater  one  that  has  acquired  its  present 
character  during  a  long  period  of  isolation. 

More  remarkable  instances  of  localized  habitat  are 
those  of  which  there  are  two  at  least  in  the  British 
Islands.  Limncea  involuta  is  only  found  in  a  small  tarn 
on  a  mountain  overlooking  the  Lakes  of  Killarney,  and 
L.  Burnetti  occurs  solely  in  Loch  Skene  (Scotland). 
Per  contra,  some  of  the  freshwater  genera,  such  as 
Limncea,  Planorbis ,  Ancylus,  Physa,  Vivipara,  Theodoxis , 
and  Unio,  have  an  almost  world-wide  distribution. 

On  the  whole,  however,  like  their  marine  kindred, 
the  non-marine  Mollusca  are  capable  of  being 
divided  according  to  the  prevalence  of  peculiar  forms 
into  faunas  occupying  roughly  defined  areas.  Thirty- 
one  “  regions,”  as  they  are  called,  may  be  recognized, 
and  these  can  also  be  conveniently  grouped  accord- 
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ing  to  the  climatic  zones  they  approximately  occupy, 
further  distinguishing  between  those  of  the  Old  and 
the  New  World,  as  follows  (see  Map,  facing) : 
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CHAPTER  V 


FOOD,  HABITS,  ETC. 

THE  food  of  the  Mollusca  is  quite  as  varied  as 
their  habit  of  life. 

That  most  of  the  land  Mollusca  are  vegetable 
feeders  is  only  too  well  known,  but  the  worst 
offenders  are  certain  of  the  Slugs  that  bury  by  day 
and  only  emerge  to  their  feeding-grounds  by  night ; 
while  the  larger  kinds,  that  scorn  subterfuge  and  con¬ 
sequently  bear  the  onus  of  the  blame,  more  frequently 
feed  on  fungi  and  lichens,  and  reject  green  food. 
Some  other  Land  Snails  prefer  decomposing  vegeta¬ 
tion.  The  Chitons,  Limpets,  and  holostomatous  Sea 
Snails  are  nearly  all  vegetarians.  In  procuring  their 
food  these  vegetable  consumers  rasp  the  surface  of 
the  plant  tissues  with  the  radula,  and  as  they  move 
along,  feeding  as  they  go,  they  leave  a  track  behind 
them.  The  marks  left  by  Limpets  may  frequently 
be  observed  on  the  rocks  off  which  they  rasp  the 
small  algae,  while  the  similar  tracks  made  by  Snails 
may  under  favourable  conditions  be  seen  on  palings 
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or  the  bark  of  trees,  etc.  At  times  these  feed¬ 
ing  tracks  present  quite  remarkable  patterns 
(Plate  XXVII.). 

A  large  number  of  molluscs  enjoy  a  mixed  diet. 
Nearly  all  the  Slugs  are  fond  of  animal  food,  and 
some  will  invade  the  house  in  search  of  fats  and 
soap,  and  even  milk.  Many  of  the  Helicoids, 
especially  those  allied  to  our  own  Cellar  Snail 
(. Polita  cellaria) ,  as  well  as  many  of  the  Water  Snails, 
are  also  mixed  feeders. 

The  Bivalves,  too,  and  fixed  species  like  Vevmetus 
(Plate  X.,  Fig.  17),  Hipponyx,  Magilus  (Plate  XXVIII., 
Fig.  1),  and  probably  the  adult  Rhizochilus  (Plate  XI., 
Fig.  1),  subsist  on  the  microscopic  animals  and 
plants  brought  to  them  by  the  currents  which  their 
ciliary  apparatus  perpetually  excites. 

Nearly  all  the  siphonostomatous  Gastropods  are 

carnivorous,  and  feed  on  either  dead  carrion  or 

/ 

on  other  shellfish.  The  Whelks  ( Buccinum ,  etc.), 
Purpura ,  Nassa,  and  the  holostomatous  Natica,  by 
means  of  an  acid  secretion  either  in  the  saliva  or 
from  a  special  gland  (as  in  Natica )  and  the  aid  of  the 
radula,  will  drill  holes  through  the  shells  of  Bivalves 
or  the  upper  whorls  of  Gastropods,  and,  inserting 
their  extensile  snout,  devour  the  animal  within. 

In  some  of  those  species  of  Murex  that  have  a 
fringe  of  spines  round  the  mouth  of  the  shell,  one 
spike  will  be  seen  directed  inwards  instead  of  out¬ 
wards  (Plate  XXXII.,  Fig.  1).  This  is  employed  by 
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the  Mur  ex  as  an  Oyster-knife.  The  Bivalve  prey, 
generally  one  of  the  Ark-Shells,  is  gripped  in  the 
powerful  foot  of  the  Gastropod  and  its  shell  margins 
pressed  against  the  spine  till  the  latter  is  driven 
between  them  like  a  wedge  and  the  valves  are  forced 
apart,  when  the  Murex  can  insert  its  proboscis  and 
devour  the  luckless  occupant  at  leisure.  The  strange 
spine  in  a  like  position  in  Acanthina  (Plate  XI., 
Fig.  2)  may  serve  a  similar  purpose.  Sycotypus 
(Plate  XXXII.,  Fig.  12)  can  grip  a  Venus  Shell  while 
it  deliberately  chips  out  an  opening  with  its  own 
shell  in  the  margin  of  the  Bivalve.  It  will  also  insert 
its  own  shell  between  the  open  valves  of  the  Oyster 
and  thus  keep  the  Bivalve  Shell  open  while  it  devours 
the  inhabitant.  Scaphander  feeds  on  Bivalves,  which 
it  swallows  whole,  crushing  them  between  the 
calcareous  plates  with  which  its  gizzard  (Plate  III., 
Figs.  9  and  10)  is  paved.  The  Neomenians,  Lamel- 
lariidse,  and  some  Nudibranchs,  browse  on  the 
corals,  sponges,  and  tunicates.  The  Chsetoderms 
and  Scaphopoda  thrive  on  minute  forms  of  animal 
life  in  the  ooze  and  mud  which  they  frequent. 

In  the  open  sea  the  Pteropods  also  fare  off  micro¬ 
organisms,  while  Ianthina  (Plate  XXX.,  Fig.  2), 
Carinaria  (Plate  XXVI.,  Figs.  20-21),  and  Firola, 
attack  the  floating  Jelly-fish.  Carinaria  will  also 
capture  fish,  for  Mr.  Martin  Woodward  and  the 
writer  once  took  from  the  interior  of  one  individual 


70 


THE  LIFE  OF  THE  MOLLUSCA 


six  small  fish,  each  nearly  as  long  as  their  collapsed 
captor. 

Among  Pulmonates  the  most  remarkable  carnivores 
are  the  Worm-eating  Slugs  ( Testacella ),  which  follow 
their  prey  underground.  Their  method  of  feeding  is 
peculiar,  for  on  coming  in  contact  with  a  Worm  the 
radula  is  shot  suddenly  out,  and  the  victim,  thus  im¬ 
paled  on  the  barbed  teeth  thereof,  is  drawn  slowly 
and  irresistibly  into  the  Slug’s  mouth  and  gradually 
swallowed  (Plate  XIV.).  Other  members  of  the 
group  to  which  Testacella  belongs,  such  as  Oleacina 
Natalina,  as  well  as  some  species  of  Polita  and 
Rumina  decollata  (Plate  XIII.,  Fig.  24),  are  essen¬ 
tially  carnivorous,  feeding  mostly  on  other  Snails. 

The  ocean-dwelling  Cuttlefishes  and  Argonauta 
are  the  most  rapacious  of  molluscs,  pursuing  and 
devouring  fish,  while  the  Octopus  from  his  lair  in 
the  rocks  will  reach  out  a  long  arm  and  capture  fish 
or  crabs  for  his  meal,  and  the  Nautilus  will  take  any 
kind  of  animal  bait. 

Of  external  physical  conditions  the  one  most 
affecting  the  Mollusca  is  the  presence  of  moisture. 
Without  that,  existence  is  for  them  impossible. 
Even  the  Desert  Snails  cannot  support  life  without 
occasional  refreshing  showers,  or  moisture  in  the 
shape  of  dew.  A  smart  shower  after  a  dry  period 
will  bring  the  terrestrial  Snails  out  in  such  numbers 
from  their  hiding-places  at  the  roots  of  grass  and 
plants  as  to  give  rise  to  the  belief  that  they  some- 
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times  descend  with  the  rain.  Frequently  they  will 
anticipate  a  downpour  and  climb  the  bushes  and 
trees  in  expectation  of  the  coming  rain.  The  colora¬ 
tion  of  the  bodies,  too,  at  these  times  is  said  in 
certain  species  to  undergo  a  change. 

It  has  been  supposed  that  excess  of  moisture  will 
produce  melanism  in  terrestrial  Mollusca,  but  this  is 
far  from  certain  ;  cold,  and  possibly  the  nature  of 
their  food,  having  apparently  more  to  do  with  the 
phenomenon. 

Given  moisture,  temperature  seems  no  drawback, 
and  they  become  innured  to  very  opposite  extremes, 
though  cold  affects  them  less  than  heat.  For  those 
inhabiting  high  latitudes  cold  means  a  corresponding 
diminution  in  the  period  of  activity,  and  Snails  at 
Point  Barrow,  Alaska,  must  remain  in  a  state  of 
hibernation  at  least  nine  months  in  the  year,  and 
this  probably  has  more  effect  on  the  animal  than  the 
mere  occurrence  at  times  of  a  specially  low  tempera¬ 
ture. 

Some  of  the  freshwater  Gastropods  can  also  endure 
great  heat.  Limncea  pereger  has  been  taken  in  a  hot 
spring  in  Iceland  where  the  water  reached  a  tempera¬ 
ture  of  40°  C.  (=104°  F.),  while  50°  C.  (=122°  F.) 
has  been  cited  for  Paludestrina  thermalis  at  Abano. 
Certain  of  the  Land  Snails  can  also  survive  great 
heat.  A  living  specimen  of  Helix  lactea  was  picked 
up  in  the  Sahara,  where  the  ground  temperature  was 
50°  C.  (=122°  F.). 
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The  limits  of  molluscan  endurance,  however,  are 
said  to  be  a  maximum  of  520  C.  (=  I25'6°  F.)  and  a 
minimum  of  -30  C.  (  =  26*6°  F.). 

Seasonal  changes  do  not,  of  course,  cause  such  slow- 
moving  creatures  as  molluscs  to  migrate,  as  birds 
and  some  mammals  do ;  but  their  appearances  and 
disappearances  in  a  given  locality  may  generally 
be  accounted  for,  as  in  the  case  of  plants,  by  the 
prevalence  of  favourable  or  unfavourable  conditions 
leading  to  their  rapid  multiplication  or  the  converse 
in  the  area  under  consideration.  Cephalopods, 
perhaps,  being  more  capable  of  locomotion,  may 
migrate  along  a  coast,  and  the  observed  departure 
and  reappearance  of  the  Octopus  may  in  part  be  due 
to  this  as  well  as  to  causes  connected  with  their  en¬ 
vironment  affecting  their  multiplication. 

The  extremes  of  seasonal  changes  are,  on  the  other 
hand,  for  the  most  part  passively  resisted.  Some  of 
the  more  active  marine  forms  may  in  very  cold 
weather  retire  into  deeper  water,  but  the  ordinary 
freshwater  kinds  simply  burrow  into  the  mud  and 
pass  the  winter  in  a  torpid  state.  On  the  land  the 
Slugs  burrow  into  the  earth  and  form  a  small 
chamber  which  they  line  with  mucus;  while  the 
Snails  bury  themselves  in  the  ground,  or  hide  under 
dead  leaves  and  vegetable  refuse,  sometimes  singly, 
and  sometimes,  as  in  the  case  of  the  common  Garden 
Snails,  in  colonies.  The  most  remarkable  hiber- 
nacula,  or  winter  abodes,  are,  however,  those  formed 
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in  sheltered  positions  in  limestone  rocks,  where  by 
frequent  resort  the  Snails  in  course  of  years  erode 
burrows  in  the  stone,  which  in  places  becomes 
honeycombed  by  them.  In  all  these  resting-places 
they  either  fasten  the  mouth  of  the  shell  with  mucus 
to  some  object  or  to  a  fellow- Snail’s  shell  ;  or,  when 
isolated,  close  the  aperture  of  the  shell  with  a  film  of 
dried  mucus  to  exclude  the  cold  and  retain  their  own 
moisture.  This  film  is  known  as  the  “  epiphragm,” 
or  “  hybernaculum,”  and  has  usually  a  small  aperture 
left  near  the  centre  as  an  air-passage.  In  very  cold 
weather,  as  the  animal  retreats  farther  into  its  shell, 
it  will  form  a  second  and  even  a  third  epiphragm, 
with  a  space  between  each.  In  some  cases  such  as 
the  Roman  Snail  (Helix  pomatia),  this  epiphragm  is 
impregnated  with  lime  salts  to  such  an  extent  as  to 
make  it  quite  a  solid  lid  (hence  the  name,  from 
pomum ,  a  lid).  The  operculate  Land  Snails  have,  of 
course,  only  to  retreat  into  their  shell  and  close  the 
mouth  with  the  operculum. 

In  very  hot  weather  (and,  indeed,  under  any  other 
adverse  conditions)  the  Land  Snails  will  similarly 
withdraw,  and  protect  themselves  in  identical  manner 
as  against  cold.  Freshwater  Snails  burrow  in  the 
mud  when  the  water  dries  up,  while  a  Planorbis  met 
with  in  the  Bahamas,  under  these  circumstances 
forms  an  epiphragm.  Certain  land  operculates, 
belonging  to  the  Cyclophoridse,  dwelling  in  Further 
India  and  Malaysia,  have  a  peculiar  provision  for  the 
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admission  of  air  during  aestivation.  In  some  species 
this  consists  of  a  simple  notch  in  the  peristome  close 
to  the  suture,  but  in  others  the  notch  becomes  con¬ 
verted  into  a  short-necked  aperture  placed  a  little  way 
back  from  the  mouth,  while  in  yet  others  a  distinct 
tube  is  developed,  either  attached  to  the  body  whorl 
or  standing  free  from  it. 

Molluscs  accustomed  to  hibernation  or  aestivation 
probably  are  longer  lived  than  their  fellows  ;  but  as 
a  matter  of  fact  very  few  real  data  exist  concerning 
molluscan  longevity,  which  probably  varies  a  great 
deal.  Many  of  the  aquatic  species  are  annuals,  some 
of  the  Nudibranchs  require  part  of  two  years  for 
their  full  development.  The  young  of  Dons  and 
Avoids  are  born  in  the  summer  in  the  warm  shallows 
near  the  shore,  drift  out  to  deeper  water,  where  they 
pass  the  winter,  and  in  the  following  spring  return 
to  the  tidal  rocks,  attain  their  full  growth  early  in 
the  summer,  and  after  spawning-time  disappear. 
The  Mussel,  Cockle,  and  Ship-worm  attain  their  full 
growth  in  a  year,  Pteria  in  two  years,  the  Oyster  in 
five,  though  in  Oyster-beds  it  may  live  for  ten  years. 
The  huge  Tridacna  is  credited  with  eight  years,  while 
the  Swan  Mussel  ( Anodonta )  is  said  to  reach  twenty 
or  thirty,  and  many  of  the  marine  Gastropods 
probably  attain  a  comparatively  great  age.  The 
Periwinkle  has  been  kept  in  captivity  for  nearly 
twenty  years. 

The  Land  Snails  are  mostly  biennial,  but  the 
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Common  Garden  Snail  ( Helix  aspersa)  has  been 
known  to  survive  in  captivity  for  nine  years. 

Less  is  known  about  the  duration  of  life  among 
the  Cephalopoda,  but  it  is  said  that  Rossia  does  not 
live  for  more  than  a  year,  and  the  Octopus  not  more 
than  four  years. 

As  regards  tenacity  of  life,  many  instances  are  on 
record  of  Mollusca  surviving  under  very  adverse  con¬ 
ditions  (see  also  ante ,  pp.  52,  53  and  71).  Among  the 
more  remarkable  the  following  may  be  cited  :  Speci¬ 
mens  of  Littorina  muricata  were  kept  out  of  water  for 
a  whole  year  and  then  found  to  be  alive.  A  Pond 
Mussel  was  sent  to  Dr.  Gray  from  Australia  that 
lived  498  days  after  it  was  taken  from  the  pond, 
having  in  the  interim  been  only  twice  in  water  to  see 
if  it  were  alive.  Some  specimens  of  Ampullaria 
purposely  placed  in  a  drawer  in  Calcutta  were  found 
alive  after  five  years,  despite  the  warm  climate. 

Those  molluscs,  however,  which  are  most  accus¬ 
tomed  to  “  summer  sleep  ”  seem  to  come  off  best, 
and  Land  Snails  will  stand  months  and  years  of 
close  confinement  without  food. 

A  specimen  of  Helix  Veatchii ,  from  Cerros  Island,  is 
said  to  have  existed  without  food  for  six  years.  The 
most  striking  instance,  perhaps,  is  the  well-known 
one  of  the  specimen  of  Helix  desertonun  from  Egypt, 
that  was  stuck  down  on  a  tablet  in  the  British 
Museum  on  March  25,  1846,  and  found  on  March  7, 
1850,  to  be  alive  :  released  and  revived,  it  lived  in 
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confinement  through  two  summers,  became  torpid  in 
October,  1851,  and  was  found  to  be  dead  in  May, 
1852.  This  specimen  (Plate  XIII.,  Fig.  34)  was 
figured  by  Dr.  S.  P.  Woodward  in  his  “  Manual  of 
the  Mollusca.”  The  Rev.  A.  H.  Cooke  collected 
examples  of  this  species  in  Egypt  in  1904,  and  kept 
them  in  a  tin  box  without  food.  In  January,  1912, 
ten  individuals  were  still  alive,  but  only  three  sur¬ 
vived  by  the  following  March,  although  food  had 
been  supplied  to  them. 

There  is  a  record  in  the  Philosophical  Transac¬ 
tions  for  1774  of  some  Snails  that  had  lain  by  in  a 
cabinet  for  more  than  fifteen  years  resuscitating  on 
being  placed  in  water  ;  but,  despite  the  detailed  state¬ 
ment  and  assertion  that  no  error  was  possible,  the 
narrative  does  not  seem  credible. 

Such  dainty  morsels  as  molluscs  are  naturally 
relentlessly  pursued  and  devoured.  Leaving  man 
out  of  the  question,  many  animals  from  the  Whale 
to  the  Mouse  prey  on  them. 

A  Monkey  (Macacus  cynomolgus)  has  been  seen  to 
feed  on  Oysters,  the  shells  of  which  he  broke  open 
with  a  stone.  The  Right  Whale  devours  enormous 
quantities  of  Pteropoda  with  other  pelagic  creatures  ; 
the  Cachalot,  Grampus,  and  other  Cetacea,  devour 
Cuttlefish.  The  walrus  digs  Bivalves  out  of  the 
silt  on  the  sea-floor  with  his  tusks,  and  eats  them. 
Otters,  Badgers,  Raccoons,  an  Ichneumon,  various 
Rats  and  Mice,  as  well  as  Hedgehogs  and  Shrews, 
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and  even  the  Coyote,  will  feast  on  them.  Very 
many  birds  besides  the  Thrushes1  partake  of  Land 
Snails ;  while  Sea-Gulls  and  other  sea-birds,  with 
Crows,  will  forage  at  low  water  for  the  marine  kinds  ; 
and  sometimes,  carrying  them  inland  to  devour,  will 
drop  the  shells  in  places  where  they  may  well  puzzle 
future  geologists  by  their  presence.  Swans,  Ducks, 
Geese,  and  other  water-birds  feed  on  freshwater 
Mollusca,  especially  the  young  ones.  Slow-worms 
are  very  fond  of  Slugs;  Frogs  and  Toads  less  so; 
Newts  will  take  freshwater  Snails.  Fish,  especially 
marine  ones,  consume  large  quantities.  The  Cod, 
Gurnard,  Wolf-fish,  even  the  Mullet  and  Sole,  to 
name  a  few,  make  their  diet  off  Bivalves  ;  while  the 
Conger  will  attack  and  devour  the  Octopus. 

Among  invertebrates  their  worst  enemies  are  their 
own  kindred,  as  already  noted.  Crabs  will  break 
open  the  shells  of  young  Oysters  to  get  the  animal 
within.  Certain  insects  seem  to  select  Snails  for 
their  victims.  The  female  Glow-worm  ( Lampyris 
noctiluca )  attacks  and  kills  Helix  nemoralts.  Staphy- 
linus  olens  has  been  seen  to  set  upon  and  kill  the 
Heath  Snail  ( Helicella  itala) ;  and  the  larva  of 
another  Beetle,  Drillus  flavescens ,  will  even  assault  a 
land  operculate  ( Pomatias ),  watching  till  the  Snail 
begins  to  issue  forth,  and  then  with  its  strong  jaws 

1  Though  Blackbirds  are  commonly  credited  with  also 
eating  Snails,  it  is  very  doubtful  if  they  really  do,  especially  the 
larger  kinds. 
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cutting  the  muscle  that  attaches  the  operculum  to 
the  animal  to  prevent  its  closing,  after  which  it 
proceeds  to  devour  the  animal  and  undergo  its  meta¬ 
morphosis  within  the  shell.  Some  species  of  Silpha 
seize  small  Helices  in  their  mandibles,  and  break  the 
shell  by  throwing  their  head  back  and  striking  it 
against  their  prothorax.  The  larvse  of  Cochleoctonus 
vorax  prey  on  different  species  of  Snails.  The  big 
Water  Beetle  ( Dytiscus )  and  other  water  insects  live 
largely  on  Water  Snails.  To  what  extent  larvae  of 
Flies  thrive  on  living  Snails  does  not  seem  quite 
certain.  Melanophora  helicivora  appears  to  be  para¬ 
sitic  in  France  on  Helicella  conspurcata.  In  North 
America  Sarcophaga  helicis  has  been  bred  from  Poly - 
gyra  thyroides,  and  Cynomyia  movtuorum  from  dead 
Snails.  W andolleckia  achatince  has  been  found  run¬ 
ning  over  living  Acliatina  in  Liberia,  but  whether 
they  are  parasites  or  not  does  not  appear. 

Small  molluscs  are  swallowed  whole  and  the  animal 
digested  out  by  Sea  Anemones  and  Starfish.  The 
latter,  too,  is  very  destructive  in  Oyster-beds,  open¬ 
ing  the  valves  either  by  main  force  or  other  means, 
and  then,  everting  its  stomach  and  passing  it  between 
the  valves,  it  digests  and  absorbs  the  mollusc. 

Among  molluscan  parasites  the  most  abundant 
belong  to  stages  in  the  development  of  Platyhelmin- 
thian  Worms,  which  complete  the  cycle  of  their 
existence  in  some  other  animal,  such  as  Birds,  Fish, 
Frogs,  etc.  The  history  of  these  is  completely 
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known  in  but  a  few  cases.  Thus,  the  sporocyst  of 
Distomum  macrostomum  is  found  in  the  tentacle  of 
Succinea,  and  completes  its  development  in  the  Bird 
that  swallows  the  Snail.  The  early  stages  of  the 
Liver  Fluke  of  Sheep  {Distomum  hepaticum)  are 
passed  in  the  body  of  Limncea  truncatula,  which 
lives  on  the  margins  of  ditches  and  small  streams, 
and  after  floods  may  be  left  stranded  on  the  sur¬ 
rounding  herbage.  Sheep  feeding  near  such  spots  are 
apt  to  take  in  the  Snails  with  their  food,  and  so 
become  infected.  Still  more  interesting  is  the  fact 
that  the  pearl  of  commerce  has  been  said  to  owe  its 
existence  to  the  action  of  a  Cestode  larva  (Tetra- 
rhynchus ),  which  completes  its  life-cycle  in  the 
bodies  of  two  successive  kinds  of  Fish  that  prey — 
the  one  on  {he  Pearl  Oysters,  the  other  on  its  fellow, 
as  well  as  on  the  Oysters.  The  supposition  is  that, 
if  the  embryo  worm,  on  forcing  its  way  into  the 
tissues  of  the  mollusc  carries  with  it  some  of  the 
epithelial  cells  of  the  latter,  an  abnormal  growth  of 
pearl-secreting  cells  within  the  tissues  of  the  animal 
results,  and  a  pearl  is  formed,  having  the  parasite  for 
its  central  point. 

Some  of  the  Nemertine  Worms  are  also  parasitic 
on  Mollusca,  while  certain  Leeches  are  likewise 
known  to  attack  them. 

The  relationship  in  the  foregoing  cases  is  un¬ 
doubted,  but  in  other  instances  it  may  be  merely 
a  case  of  commensalism.  Thus,  several  small  Crus- 
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taceans  of  different  sorts  ( Ismaila  and  Splanchno- 
trophus)  are  to  be  found  on  Nudibranchs;  another 
attaches  itself  to  the  float  of  Ianthina ,  which  it 
matches  in  colour.  Ostracotheres  lives  in  the  gills 
of  the  Giant  Clam  ( Tridacna ) ;  while  Pinnotheres 
takes  up  its  abode  within  the  shells  of  several 
different  Bivalves,  including  the  great  Pearl  Oyster, 
and  one  species  has  lately  been  found  in  Strombus. 

A  quaint  little  Mite  ( Philodromus  limacum)  infests 
terrestrial  Gastropods.  It  lives  in  the  breathing 
chamber,  and  may  be  seen  issuing  therefrom  and 
running  with  great  rapidity  over  the  body  of  its 
host,  but  what  its  connection  with  the  mollusc  may 
be  is  quite  unknown.  Another  kind  of  Mite  (A  tax) 
is  found  on  freshwater  Mussels. 

Clear  cases  of  commensalism  on  the  part  of 
molluscs  with  other  animals  are  those  of  certain  of 
the  Pelecypods  :  Modiolaria  mannorata  lives  in  the 
integument  of  Ascidians ;  Montacuta ,  Lepton  and 
Sciobevetia  dwell  with  Echinoderms.  Jousseaumia 
is  commensal  in  the  chamber  of  a  Sipunculid  Worm 
(Aspidosiphon),  which  is  itself  commensal  in  the  coral 
genera  Heterocyathus  and  Heteropsammia.  Lepton 
sqnamosum  resides  in  the  burrows  of  Annelids  and 
Crustaceans  ;  Ephippodonta  is  commensal  in  the 
burrow  of  a  Prawn  ;  Vulsella  lives  in  the  substance 
of  Sponges.  The  Gastropod  Magilus,  which  takes 
up  its  abode  in  coral  masses,  and  probably  supports 
itself  on  the  Infusoria  and  other  small  animals  which 
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the  coral  polyps  draw  towards  themselves  by  their 
ciliary  action.  So,  too,  probably  do  its  close  rela¬ 
tives  Coralliophila ,  Leptoconcha,  and  Rhizochilus.  The 
last  named  in  its  adult  state  attaches  itself  to  the 
branches  of  Antipathes,  and  all  but  closes  the  mouth 
of  its  shell  (Plate  XI.,  Fig.  i). 

Some  of  the  Bivalves,  which  bore  into  coral,  such 
as  Coralliophaga  and  Lithodomus,  may  also  similarly 
profit  by  their  situation. 

Whether  the  occurrence  of  the  small  Planorbis- like 
Cochliolepis,  which  was  found  in  Charleston  Harbour 
under  the  scales  of  the  Annelid  (Acoetes),  was  a  case 
of  commensalism  or  parasitism  has  not  yet  been 
made  clear. 

Several  molluscs  are  themselves  parasitic  on  other 
creatures  :  Starfish  and  Echinoderms  are  peculiarly 
liable  to  these  parasites.  Stilifer  (Plate  XXVI., 
Fig.  27)  and  Robillardia  nestle  among  the  spines  of 
Echinoderms,  while  both  the  former  and  Stiliferina 
occur  buried  in  the  skin  of  Starfish,  and  Thyca,  one 
of  the  Capulidse,  attaches  itself  to  the  under  side  of 
the  rays.  These  feed  on  the  juices  of  their  host, 
which  they  absorb  through  the  long  proboscis  they 
insert  into  their  victim.  The  Sea-Cucumbers  come 
even  worse  off,  for  not  only  are  they  thus  similarly 
attacked  from  without,  but  afford  lodgment  within 
to  a  variety  of  blood-suckers — viz.,  Entovalva,  a 
Bivalve;  Eulima  (Plate  XXVI.,  Fig.  26),  a  relative 
of  Stilifer ;  and  a  series  of  other  Gastropoda,  Ento- 
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concha ,  Entocolax,  Entosiphon  and  Enteroxenos,  etc., 
whose  exact  relationships  are  unknown,  and  whose 
appearance,  so  transformed  are  they,  suggests  almost 
any  vermiform  animal  rather  than  a  Snail.  One 
instance  has  also  lately  been  placed  on  record  of  a 
mollusc  ( Epistethe  gonodactyli)  parasitic  on  the  ven¬ 
tral  surface  of  a  Stomatopod  crustacean  ( Gonodactylus 
chiragra)  from  shallow  water  in  the  Persian  Gulf. 

A  more  interesting  form  of  parasitism  is  afforded 
in  the  early  life-history  of  the  freshwater  Mussels, 
and  it  is  said  in  that  of  the  marine  Bivalve  Philobrya 
also.  The  young  Mussels  are  hatched  between  the 
gill-folds  of  the  parent,  and,  having  passed  there 
through  the  veliger  stage,  escape  through  the  ex¬ 
current  siphonal  opening  in  the  form  of  a  peculiar 
larva,  which  when  first  observed,  being  thought  to 
be  a  distinct  creature,  received  the  name  of 
Glochidium  (Plate  XXIX.,  Fig.  9).  This  larva  has  a 
hook  in  the  middle  of  the  margin  of  each  of  its  two 
valves,  which,  moreover,  are  perforate,  and  also  a  long 
byssal  thread.  It  is  incapable  of  supporting  an 
independent  existence,  and  cannot,  as  has  been 
stated,  swim  by  rapidly  opening  and  closing  its 
valves.  This  valve-clapping  takes  place  vigorously 
if  a  fish  comes  near,  and  has  the  effect  of  forcing  the 
byssus  straight  out.  Should  the  latter  touch  the 
fish,  it  adheres  to  it.  Any  chance  movement  then 
bringing  the  Glochidium  itself  into  contact  with  the 
fish  it  immediately  snaps  to.  The  hooks,  if  the  part 
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seized  be  a  soft  portion  such  as  a  fin  or  a  gill-fila¬ 
ment,  penetrate  the  tissues,  and  the  irritation  they 
set  up  causes  an  overgrowth  of  the  skin  of  the  fish  to 
envelop  the  Glochidium,  which  thus  cradled  thrives 
for  some  two  to  six  weeks  on  the  juices  of  its  host. 
Meanwhile  the  byssus  and  adductor  muscle  of  the 
Glochidium  disappear  and  the  two  permanent 
adductors  of  the  adult  and  the  foot  are  developed. 
The  mantle  secretes  a  new  shell,  resembling  the 
adult  form,  beneath  the  Glochidium  shell,  which 
persists,  however,  for  three  or  four  weeks  after  the 
young  Mussel  is  again  set  free  by  the  perishing  of 
the  containing  cyst.  By  the  time,  though,  that  it 
quits  this  temporary  abode  and  proceeds  to  complete 
its  growth,  it  has  almost  certainly  been  carried  far 
from  the  place  of  its  origin  to  some  spot  where 
perhaps  there  will  be  more  room  for  it. 

Overcrowding  is  undoubtedly  as  bad  for  animals 
as  it  is  for  plants,  and  in  the  vegetable  kingdom 
various  well-known  adaptations  are  provided  to 
insure  the  dispersal  of  the  seeds  and  their  convey¬ 
ance  to  fresh  soil.  Among  the  Mollusca  the  instance 
just  cited  is  perhaps  the  most  distinct  example  of  a 
like  provision.  With  the  marine  Mollusca  the 
shifting  waters  of  the  sea  are  practically  the  sole 
vehicle  for  the  transportation  of  the  young  to  new 
spots,  and  the  embryos  of  nearly  all,  including  those 
that,  like  the  Oyster,  are  fixed  in  the  adult  state,  are 
free  swimmers,  principally  on  the  surface  of  the  sea. 
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Nevertheless,  when  such  millions  of  fry  are  pro¬ 
duced  by  even  a  single  parent  (see  infra,  p.  89),  and 
all  committed  to  a  sole  agent  for  dispersal,  it  is 
evident  that  the  greater  number  will  be  carried  in 
one  direction  and  to  a  single  area,  and  that  the 
shorter  the  time  before  they  settle  down  the  greater 
will  be  the  number  thus  congregated  together.  To 
this  fact  must  be  attributed  the  large  assemblages  of 
one  species,  such  as  the  Common  Shore  Mussel,  and 
not  to  any  wish  for  a  gregarious  or  social  life  after 
the  manner  frequently  displayed  by  animals  higher 
in  the  scale  of  organization.  To  their  limited 
capacity  for  locomotion  is  similarly  attributable 
the  colonies  of  Land  Mollusca.  Each  lives  for  itself, 
competing  with  its  fellows  for  food,  the  abundance 
or  dearth  of  which  principally  determines  their 
numbers,  without  thought  of  co-operation  or  mutual 
assistance. 

What  the  currents  will  effect  for  marine  Mollusca, 
the  running  water  of  streams  and  rivers,  especially 
in  times  of  flood,  will  do  for  the  freshwater  ones  and 
more,  since  during  floods  not  merely  the  eggs  and 
offspring,  but  the  animals  themselves,  will  be  borne 
away  to  fresh  spots  by  the  rushing  current,  and,  as 
the  waters  subside,  be  left  in  ponds  and  ditches  that 
are  otherwise  disconnected.  The  colonization  of 
permanently  isolated  pieces  of  water,  and  even  the 
dew-ponds  on  high  hills,  apart  from  accidental  im¬ 
portation  by  man,  is  effected  by  other  agencies  of 
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dispersal.  Not  infrequently  large  Water  Beetles 
have  been  captured  in  flight  from  one  piece  of  water 
to  another  that  have  proved  to  be  carrying  molluscs 
attached  to  them.  It  may  be  one  or  more  Bivalve 
Shells  holding  tight  on  to  the  legs,  or  a  freshwater 
Limpet  ( Ancylus )  or  two,  adhering  to  the  wing-cases. 
The  fry  of  other  kinds  of  Snails  may  be  readily 
transported  in  similar  fashion.  Water-fowl  and 
Wading  Birds  have  likewise  been  taken  with 
Bivalves  adhering  to  their  feet,  and  have  been 
observed  to  fly  off  with  water-weeds  clinging  to 
them  that  might  well  bear  both  small  kinds  of  shells 
and  ova.  Young  Snails  may  also  be  transported 
sticking  to  the  bird’s  plumage.  On  the  arrival  of 
the  insect  or  bird  at  a  fresh  piece  of  water  these  in¬ 
voluntary  passengers  drop  off,  and  in  this  way  fresh 
colonies  are  started. 

Land  molluscs  and  their  eggs  adhering  to  vegeta¬ 
tion  are  carried  down  by  flood  waters  and  stranded 
on  subsidence  in  fresh  pastures.  Small  forms 
dwelling  in  swampy  ground  and  ova  may  further¬ 
more  be  conveyed  to  distances  in  the  mud  sticking 
to  birds’  feet,  or  clinging  to  their  feathers,  especially 
if  the  birds  be  such  as  roost  on  the  ground. 

Transport  by  man,  both  intentional  and  acci¬ 
dental,  hardly  enters  into  consideration  here ;  but  it 
is  interesting  to  remark  how  the  commoner  and 
hardier  European  Slugs  and  Snails  have  been  intro¬ 
duced  near  ports  of  call  in  many  widely  separated 
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parts  of  the  globe,  such  as  the  Cape  and  Australia. 
Probably,  too,  the  uniform  distribution  round  the 
shores  of  the  Mediterranean  of  the  commoner  sorts 
is  due  to  the  existence  of  trade  in  the  area  from  very 
early  times. 


CHAPTER  VI 
REPRODUCTION 

THE  sexes  in  the  majority  of  the  molluscs 
are  separate.  Hermaphroditism  accompanies 
specialization,  and  only  obtains  normally  in  the 
Neomeniina  among  the  Amphineura,  the  Euthy- 
neura  and  some  genera  of  Streptoneura  among  the 
Gastropoda,  the  Anatinacea,  and  a  few  other 
isolated  instances  among  the  Pelecypoda. 

In  those  forms  in  which  the  sexes  are  separate 
there  is  often  a  definite  sexual  dimorphism.  Fre¬ 
quently  the  female  is  the  larger  and  the  more  tumid, 
as  in  Littorina,  Vivipara,  and  the  British  land  oper- 
culate,  Pomatias  elegans ;  while  in  Lacuna  pallidul a  the 
female  outweighs  the  male  by  ten  to  one.  Differ¬ 
ences  are  also  exhibited  in  the  mouth  of  the  shell 
in  Littorina  obtusata ,  in  the  operculum  in  some 
species  of  Cerithium,  in  the  teeth  of  the  radula  in 
Nassa,  while  in  Vivipara  the  right  tentacle  of  the 
male  is  curiously  modified. 

In  the  Pelecypoda  dimorphism  is  recognizable  in 
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Unio  batavus,  U.  tumidus,  and  Lampsilis,  in  which  the 
female  is  rather  broader  than  the  male,  and  in 
Astarte ,  in  which  the  border  of  the  shell  is  smooth 
in  the  male,  but  crenulated  in  the  female. 

Among  the  Cephalopoda  sexual  dimorphism  is 
very  marked,  especially  in  the  Argonaut,  the  female 
of  which  may  attain  to  fifteen  times  the  length  of 
the  male.  Generally  the  males  are  more  slender 
than  the  females,  but  in  Nautilus  the  hood  of  the 
animal  and  the  mouth  of  the  shell  in  the  male  are 
wider  than  in  the  female.  The  male  Cuttlefish  is 
also  remarkable  for  the  curious  modification  of  one 
of  its  arms,  known  as  “  hectocotylization  ”  (Plate 
XXV.,  Fig.  14).  At  the  time  of  pairing  this  arm 
becomes  charged  with  the  spermatophores,  and  is 
the  vehicle  for  their  transference  to  the  female.  In 
some  cases — as,  for  example,  the  Argonaut — the  hecto- 
cotylus  becomes  detached  from  the  male  and  is  able 
to  live  and  move  about  for  a  considerable  time.  It 
has  even  been  described  as  a  parasite  on  the  female. 

Most  of  the  Mollusca  are  oviparous- — that  is  to 
say,  lay  eggs ;  in  a  few  cases  the  eggs  hatch  within 
the  body  of  the  parent,  and  the  young  are  brought 
forth  alive,  as  in  Calisto chiton  among  the  Amphi- 
neura,  Melania  and  Vivipara  (Plate  II.,  Fig.  7) 
among  freshwater  Gastropods,  Cymba  and  many 
species  of  Littorina  among  marine ;  several  isolated 
instances  also  occur  among  the  land  Pulmonates — 
e.g.,  Pyramidula,  Opeas,  some  Pupillidse,  etc.  In  the 
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Clausiliidae  the  eggs  are  also  sometimes  extruded 
before  hatching,  as  happens  in  Baled  (Plate  XIII., 
Fig.  18)  and  some  species  of  Clausilia  itself. 

The  eggs  are  isolated  in  the  Amphineura,  the 
more  primitive  Gastropoda,  in  the  Scaphopoda,  and 
the  Pelecypoda.  In  the  majority  of  the  aquatic 
Gastropoda  they  are  either  enclosed  in  tough  cap¬ 
sules,  which  may  be  deposited  apart  (as  in  Purpura ), 
or  in  irregular  clusters  (as  in  the  Whelk,  Plate  XXX., 
Fig.  3).  Or  the  spawn  consists  of  large  numbers 
of  eggs  agglutinated  in  gelatinous  masses,  or  spread 
out  in  the  shape  of  a  strap  or  ribbon,  in  which  the 
eggs  are  arranged  in  rows.  This  “  nidamental  rib¬ 
bon  ”  is  sometimes  coiled  up  like  a  watch  spring  and 
attached  by  one  of  its  edges  (e.g.,  Jorunna  Johnstoni , 
a  Sea  Slug,  Plate  XXX.,  Fig.  4).  The  nidamental 
capsules  of  the  Cuttlefish  are  clustered  like  grapes, 
each  containing  but  a  single  embryo.  In  Ianlhina , 
the  purple  Sea  Snail,  the  egg  capsules  are  carried 
closely  packed  on  the  under  side  of  a  raft  or  float, 
formed  by  the  parent,  and  attached  by  one  end  to 
her  foot  (Plate  XXX.,  Fig.  2). 

The  number  of  eggs  laid  at  a  time  varies  in  the 
different  species,  but  is  greatest  in  the  Pelecypoda. 

The  Swan  Mussel  ( Anodonta  cygneza)  has  been  com¬ 
puted  to  lay  from  14,000  to  2,000,000 ;  the  Painter’s 
Mussel  (Unio  pictorum)  220,000;  the  Common  Oyster 
from  600,000  to  over  1,800,000;  while  a  large  American 
Oyster  may,  it  has  been  said,  contain  more  than 
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100,000,000  ova.  A  portion,  supposed  to  be  one- 
seventh  of  the  ovary  of  a  Ship- worm  ( Teredo )  was 
estimated  to  contain  1,874,000  eggs.  For  Chiton 
200,000  is  quoted.  Among  Cuttlefish  Loligo  and 
Sepia  are  said  to  have  30,000  to  40,000.  A  single  nida- 
mental  ribbon  of  the  Sea  Slug  ( Archidoris )  has  been 
reckoned  to  enclose  50,000  to  300,000.  The  single 
capsules  of  Purpura  lapillus — and  one  individual,  it 
is  said,  has  been  observed  to  produce  245  of  them — 
contains  from  400  to  600  eggs,  of  which,  perhaps, 
only  10  to  16  attain  maturity,  the  remainder  serving 
as  their  food  while  in  the  capsule.  The  Pulmonata 
lay  comparatively  a  small  number  of  eggs.  The 
freshwater  Limpet  ( Ancylus )  lays  only  5  or  6,  Limncea 
and  Planorbis  20  to  100  in  each  mass.  The  common 
Garden  Snail  ( Helix  aspersa )  produces  40  to  100. 
The  viviparous  forms  average  fewer,  Vivipara  bring¬ 
ing  forth  about  15,  and  the  Stenogyridae  about  4  or 
6.  The  eggs  of  many  of  the  Land  Snails  have  a 
regular  calcareous  shell,  and  are  sometimes  of  great 
size,  those  of  the  African  Achatina  and  the  South 
American  Strophocheilus  (Plate  XXX.,  Fig.  1)  rivalling 
a  pigeon’s  egg  in  magnitude. 

In  most  cases  the  eggs  or  young  are  at  once 
abandoned  to  their  fate,  but  in  some  instances  a 
partial  protection  is  extended  to  them  in  their  early 
stages.  Occasionally  the  eggs  are  attached  to  the 
parent  shell.  This  is  the  case  in  Liomesus  Dalei, 
while  several  species  of  Theodoxis  and  Septaria  have 
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a  similar  habit.  Among  these  “  incubatory  ”  forms 
is  Calyptrcea  Chinensis ,  whose  egg  capsules  are  retained 
between  the  foot  of  the  parent  and  the  object  to 
which  it  is  attached.  Vermetus  retains  them  within 
the  mouth  of  the  shell.  The  female  Argonaut 
secretes  and  carries  about  a  shell  as  already  described 
(ante,  p.  40)  solely  for  their  protection.  Her  eggs, 
in  a  granulated  mass  attached  to  a  many-branched 
stem,  are  retained  in  the  spire  of  this  nidamental 
shell.  Another  Cuttlefish  (Polypus  Digueti )  on  the 
Californian  coast,  failing  a  shell  of  its  own,  makes 
use  of  the  empty  tenement  of  a  large  Bivalve.  In 
this  it  establishes  itself,  facing  outwards  from  the 
hinge,  and  by  means  of  its  arms  opens  and  closes 
the  shell  at  will.  It  deposits  its  eggs  round  about  in 
the  under  valve,  and  the  young,  as  they  successively 
hatch  out,  swarm  about  and  crawl  over  the  parent, 
who  remains  ready  to  shut  the  shell  at  the  first  sign 
of  danger. 

Certain  small  Land  Snails  belonging  to  the  group 
Libera  of  the  genus  Endodonta,  met  with  in  the 
Antipodes,  deposit  their  eggs  in  the  umbilicus  of  the 
shell,  sealing  the  opening  with  a  thin,  sometimes 
shelly,  epiphragm,  through  which  on  hatching  the 
young  perforate  their  way. 

In  some  species  of  Melania ,  Spekia,  and  Tanganyicia, 
the  embryos  develop  in  a  special  brood-pouch  formed 
by  an  infolding  of  the  skin  near  the  right  tentacle. 

It  is  among  the  Bivalves,  however,  that  the  most 
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abundant  instances  occur  of  incubatory  retention  of 
the  young,  usually  in  the  spaces  between  the  gill- 
folds.  The  freshwater  Mussels  ( Unio ,  Anodonta ,  etc.) 
and  the  little  freshwater  Bivalves  Sph cerium  and 
Pisidium  are  noted  examples;  in  the  two  last-named 
instances  there  are  special  brood-pouches  for  the 
reception  of  the  newly  hatched  young.  In  the  fresh¬ 
water  Zebra  Mussel  ( Dreissensia ),  on  the  other  hand, 
the  young  are  launched  out  at  once  into  the  water. 
Among  marine  forms  retaining  the  brood  are  Area 
vivipara,  Philobvya,  the  Oyster,  which  keeps  them  in 
the  mantle,  and  the  Ship-worm  ( Teredo )  which 
houses  them  in  the  gill  chamber,  while  in  one 
Bivalve,  Thecalia  concamerata,  the  female  forms  a 
shelly  chamber  within  the  margin  of  the  shell  for 
the  reception  and  protection  of  the  young. 

The  early  stages  in  the  development  of  the  young 
Mollusca  are  the  same  as  in  all  other  animals.  The 
original  cell  splits  up  into  many  cells,  until  the  result¬ 
ing  mass  looks  like  a  mulberry.  The  constituent 
cells,  however,  are  unequal  in  size,  one  series,  the 
first  formed,  or  macromeres,  being  larger  than  the 
others,  or  micromeres,  and  almost  surrounded  by 
them.  This  disparity  in  size  is  less  marked  in 
primitive  forms  like  the  Limpet,  but  most  pro¬ 
nounced  in  the  Cuttlefish,  in  which  the  macromeres 
are  most  highly  charged  with  food-yolk.  In  the 
Gastropod  ovum  it  is  interesting  to  note  that  a 
curious  obliquity  in  the  cleavage  becomes  evident, 
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known  as  the  “  spiral  cleavage,”  and  that  this 
obliquity  takes  a  reverse  inclination  in  sinistral  forms 
to  that  which  obtains  in  dextral. 

In  the  succeeding  stage  of  the  development  the 
macromeres,  which  have  undergone  further  sub¬ 
division,  form  the  inside  lining  of  the  mulberry,  as 
it  were,  and  enclose  a  cavity  which  ultimately 
becomes  the  digestive  tube.  Other  cells  arising 
between  the  layers  of  micromeres  and  macromeres 
subsequently  form  the  various  organs  and  muscles 
of  the  young  animal.  Meantime  there  arises  a 
swimming  organ  called  the  “  velum.”  It  begins  as 
a  ridge  fringed  with  fine  hairs  (cilia)  encircling  that 
part  of  the  head  of  the  embryo  which  lies  in  front 
of  the  mouth,  and  it  finally  expands  into  a  sort  of 
disc,  which  is  drawn  out  into  lobes  or  into  fingers. 
This  condition  is  the  “  veliger  stage,”  which,  as 
already  remarked,  is  characteristic  of  the  Mollusca 
(Plate  XXIX.,  Figs.  1-8).  The  stage  is  further 
marked  by  the  formation  of  the  young  shell  and  the 
first  appearance  of  the  foot.  As  the  young  mollusc 
grows  up  the  velum  disappears. 

Many  larval  forms,  especially  among  the  Gastro¬ 
poda,  are  very  different  from  the  adult  both  in  the 
appearance  of  the  animal  and  the  shell,  and  have 
been  described  as  distinct  species,  while  the  adult 
form  of  some  has  not  yet  been  ascertained.  Thus 
the  young  shell  of  Lamellaria  has  received  the  names 
of  Brownia ,  Calcarella,  Echinospira ,  etc.,  while  Mac- 
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gillivraya  (Plate  XXVI.,  Fig.  29)  is  probably  the 
young  of  Dolium,  and  under  the  name  Sinusigera 
(Plate  XXVI.,  Fig.  28)  a  large  number  of  the  young 
of  very  different  genera  has  been  included. 

To  the  curious  parasitic  (glochidial)  stage  of  the 
young  freshwater  Mussels  and  Philobrya  that  succeeds 
the  veliger  stage  allusion  has  already  been  made 
(ante,  p.  82). 

There  is  usually  a  marked  difference  between  the 
embryonic  shell  (“  protoconch  ”  of  Gastropods,  “  pro- 
dissoconch  ”  of  Pelecypods)  and  the  adult,  the  junc¬ 
tion  between  the  two  being  very  marked,  and  indicat¬ 
ing  a  pause  in  the  growth  of  the  shell,  during  which 
time  the  young  animal  was  completing  its  growth  in 
other  respects  (Plate  IV.,  Fig.  2  ;  Plate  XXIX.,  Figs. 
14  and  15). 

The  Gastropod  shell  in  the  very  early  stages  of  its 
formation  is  exogastric — i.e.,  coiled  forward  over  the 
head  of  the  animal  (Plate  IV.,  Fig.  1,  C) — but  it 
speedily  takes  on  the  right  or  left  spiral  of  the  adult. 
Even  in  the  Limpet  (Patella)  and  Keyhole  Limpets 
(Fissurellidae)  in  their  embryo  stages  have  coiled 
exogastric  shells.  The  Fissurellidae  are  further 
interesting  in  that  the  characteristic  perforation, 
beneath  which  the  posterior  termination  of  the  ali¬ 
mentary  canal  lies,  first  appears  as  a  slit  in  the 
margin  of  the  young  shell.  In  Emarginula  (Plate 
VII.,  Fig.  1)  the  slit  persists  through  life,  the  hinder 
end  being  constantly  filled  up  as  the  animal  grows ; 
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but  in  Rimula  (Plate  VII.,  Fig.  7)  the  anterior  portion 
of  the  slit  is  bridged  across  with  shelly  matter  when 
the  animal  is  half  grown,  and  the  quondam  slit 
remains  as  a  perforation  half-way  between  the  apex 
and  margin  of  the  shell.  In  Fissurella  the  same 
thing  takes  place  quite  early  in  the  animal’s  history, 
and  the  resulting  perforation  is  left  almost  at  the 
apex  of  the  shell  (Plate  XXIX.,  Fig.  14).  The  series 
of  holes  in  the  shell  of  the  Ormer  (Haliotis,  Plate 
VII.,  Fig.  8)  have  a  similar  origin,  the  perforations 
resulting  from  a  periodic  bridging  of  the  marginal 
slit  during  the  creature’s  growth.  In  Schizodentalium 
plurifissuratum,  on  the  other  hand,  the  perforations 
have  been  subsequently  drilled,  for  there  are  more 
slits  in  the  adult  than  in  the  young  shell,  and  it  is 
the  habit  of  the  Scaphopoda  to  absorb  the  apex  of 
the  shell  in  proportion  as  the  aperture  is  added  to. 
The  very  young  shell  of  Dentalium  (Plate  XXIX., 
Fig.  6)  is  so  deeply  cleft  as  to  be  almost  bivalve. 

A  somewhat  analogous  parallel  to  Fissurella  is 
offered  in  the  common  Bivalve  Anomia.  The  adult 
shell  is  attached  to  various  objects  by  the  strong 
shelly  byssus  which  passes  through  a  circular  notch 
near  the  umbo  of  the  flat  valve.  When  quite  young, 
the  little  shell  has  no  such  opening,  but  after  it  has 
attached  itself  and  begins  to  increase  in  size,  the 
margin  of  the  flat  valve  literally  grows  round  the 
byssus,  leaving  the  characteristic  orifice,  which,  as 
the  shell  enlarges  while  it  remains  stationary,  appears 
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proportionately  nearer  and  nearer  the  umbo  (Plate 
XXIX.,  Fig.  15). 

Another  interesting  instance  of  change  in  growth 
is  afforded  in  the  fossil  Velates  (Plate  XXXII., 
Figs  1-6).  This,  when  young,  closely  resembles  a 
Theodoxis  ( =  Neritina )  in  appearance,  and,  like  it,  grew 
spirally.  When  about  half  an  inch  in  diameter  (• i.e ., 
when  about  four  and  a  half  whorls  have  been  com¬ 
pleted),  however,  it  ceased  to  grow  spirally,  and 
continued  the  lip  of  the  aperture  in  an  oblique  outward 
direction,  depositing  at  the  same  time  copious  shelly 
material  on  the  columellar  wall  of  the  body-whorl, 
while  it  obtained  the  extra  room  required  within  by 
reabsorbing  the  inner  side  of  the  shell  at  that  point. 
In  the  end  the  adult  animal  is  seen  to  have  occupied 
a  single  chamber  excavated  in  previously  deposited 
shell  —  a  unique  example  of  most  uneconomical 
molluscan  architecture. 

In  most  embryo  Gastropods  an  operculum  is 
present,  though  subsequently  frequently  discarded 
(Plate  XXIX.,  Fig.  5,  0).  The  Pulmonata  (except 
the  Auriculidas,  Siphonariidse,  and  Oncidiidse,  which 
have  an  operculum  during  development,  and  Amphi- 
bola,  which  retains  it  throughout  life)  do  not  develop 
an  operculum ;  furthermore,  the  veliger  stage  is 
reduced  or  altogether  wanting  in  the  members  of 
this  order,  as  it  is  in  viviparous  species  whose  young 
are  hatched  in  the  adult  condition.  In  those  Gastro- 
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poda  which  are  naked  when  full  grown,  the  shell 
falls  off  soon  after  the  reduction  of  the  velum. 

With  the  arrival  of  adult  characters  come  the 
characteristic  markings  and  sculpturing  of  the  shell, 
with  its  concomitant  adornment  of  spines  and  pro¬ 
cesses  when  such  are  produced  in  the  course  of 
growth.  In  some  forms,  like  the  Unionidse,  the 
young  shell  is  at  first  wrinkled,  becoming  smooth  in 
later  life,  and  a  similar  loss  of  sculpturing  is  observ¬ 
able  in  some  Gastropods  (i e.g .,  certain  species  of 
Rostellaria  and  Fusus )  as  well  as  some  Ammonites. 

Arrived  at  maturity,  the  final  features  of  the  fully 
formed  shell  are  assumed.  The  young  Cowry  shell 
{Cypvcea)  has  a  thin,  sharp  lip  (Plate  XXVI.,  Fig.  30), 
which  becomes  curled  inwards  and  enormously 
thickened  and  toothed  in  the  adult  (Plate  V., 
Fig.  5).  The  Scorpion  Shell  ( Pterocera ,  Plate  V., 
Fig.  11),  Strombas  (Plate  VIII.,  Fig.  3),  Rostellaria 
(Plate  X.,  Fig.  20),  Apovrhais  (Plate  II.,  Fig.  3),  and 
others,  develop  the  curious  spines  and  projections 
that  surround  the  mouth.  Rhizochilus,  as  already 
noted,  attaches  itself  to  the  Antipathes,  and  almost 
entirely  closes  the  mouth  of  its  shell  (Plate  XI., 
Fig.  1).  The  Land  Snails  form  a  thicker  lip  or 
narrow  their  aperture  with  projecting  processes,  so 
that  it  is  a  marvel  how  they  pass  in  or  out,  and 
how  they  can  exclude  their  eggs  (Plate  VIII.,  Figs. 
14-16). 
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In  some  other  Gastropods  the  final  whorls  become 
more  or  less  uncoiled  as  in  Diaphora  tuba  (Testa- 
cellidae),  Br achy po  dell  a  Brooksiana  (Plate  XXXII., 
Fig.  io)  belonging  to  the  Urocoptidae,  in  Hypselos- 
toma,  and  other  Land  Snails,  as  well  as  among 
marine  species  such  as  Vermetus  (Plate  X.,  Fig.  17) 
and  Tenagodes  (Plate  V.,  Fig.  8);  whilst  in  Blczospira 
echinus  the  whole  shell  is  scalariform.  Then,  again, 
the  aperture  may  be  turned  upwards  towards  the 
spire,  as  in  Anostoma  (Plate  XIII.,  Fig.  31)  and 
Hypselostoma ;  while  the  last  whorl  may  be  carried 
right  up  and  over  the  spire,  as  in  certain  species  of 
Opisthostoma  (Plate  XXXII.,  Fig.  7).  In  Gibbus  the 
body  whorl  is  flattened  and  curiously  constricted  at 
one  point,  as  if  the  shell  had  been  made  soft  and 
then  pinched  up  (Plate  XXXII.,  Fig.  8). 

Some  Bivalves  continue  to  increase  the  thickness 
of  their  shells  by  additional  deposition  to  the  inner 
layer  long  after  they  have  ceased  to  grow  outwardly. 
This  is  especially  noticeable  in  the  Oysters,  Gryphcea 
arcuata  (Plate  XXX.,  Fig.  5),  Spondylus,  and  other 
attached  forms.  In  the  case  of  Ostrea  cornucopia  and 
Spondylus  varius  (Plate  XXX.,  Fig.  6)  the  added 
shelly  matter  is  not  solid,  but  full  of  cavities  filled 
with  fluid.  Pholadidea ,  a  close  relative  of  the  Pid- 
dock,  or  Pholas,  fills  up  the  anterior  opening  of  the 
valves  with  a  callous  plate.  The  Ship- worm  (Teredo) 
and  some  other  borers  are  said  to  close  the  end  of 
their  burrows  when  adult.  In  Nautilus  the  last 
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chamber  is  proportionately  shallower  than  the  rest 
(Plate  I.).  The  fossil  Ammonites  frequently  exhibit 
great  changes  in  the  course  of  growth,  so  much  so 
that  the  different  stages  have  been  mistaken  at  times 
for  distinct  species. 


CHAPTER  VII 
EVOLUTION 

THE  study  of  evolution  in  the  Mollusca  is  an 
exceedingly  complex  one.  Their  extreme  plas¬ 
ticity  naturally  renders  them  both  peculiarly  suscep¬ 
tible  and  readily  responsive  to  the  operation  of  the 
two  great  factors  that  govern  the  lives  of  all  animals 
— namely,  the  influence  on  them  of  their  environ¬ 
ment  and  the  necessity  laid  on  one  and  all  of  pro¬ 
curing  food.  The  molluscan  mode  of  life  is,  in  fact, 
mainly  governed  by  the  combined  action  of  these 
two  controlling  influences,  and  in  turn  itself  becom¬ 
ing  a  potent  factor,  completes  the  cycle  by  reacting 
on  the  animal,  which  is  thus  impelled,  so  long  as 
similar  conditions  hold,  yet  further  along  a  given 
line  of  development. 

Owing,  however,  to  the  paucity  of  stable  elements 
to  be  acted  on,  continuous  progress  in  any  direction 
has,  despite  the  antiquity  of  the  race,  been  slow 
indeed.  The  total  lack  of  anything  like  internal 
framework  has  militated  against  any  such  wonderful 
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progress  as  exhibited  in  the  vertebrate  kingdom ; 
the  very  plasticity  of  these  creatures  has  thwarted 
progressive  development,  as  we  understand  the 
phrase,  and  they  readily  retrograde,  or  branch  off, 
into  bypaths.  Nevertheless,  progressive  develop¬ 
ment  is  traceable  in  certain  characters,  while  in 
other  conspicuous  features  the  action  of  environment 
or  individual  requirement  alone  seems  responsible. 

It  will  suffice  to  take  certain  leading  features  and 
organs  to  summarize  what  is  known  concerning 
them,  and  to  point  out  what  conclusions,  if  any,  can 
be  based  upon  them. 

The  tidal  zone  was  in  all  probability  the  cradle 
of  the  race,  although  it  has  been  argued  by  some 
with  much  show  of  reason  that  the  earliest  forms 
were  pelagic.  From  the  shore  the  various  members 
betook  themselves,  mostly  to  deeper  and  deeper 
water  on  the  one  hand,  but  also,  though  perhaps 
more  tentatively  and  gradually,  to  fluviatile  and 
terrestrial  conditions  on  the  other. 

Now,  the  first  requirement  of  a  soft-bodied  animal, 
and  especially  of  one  considered  by  its  fellows  to  be 
good  eating,  is  protection.  In  early  days,  however, 
enemies  were  far  fewer  than  now,  and  it  was  rather 
from  the  force  of  the  elements  that  preservation  was 
needed. 

This  first  requirement  is  supplied  by  the  shell, 
and  all  three  types,  Univalve,  Bivalve,  and  Multi- 
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valve,  made  their  appearance  early  in  the  history  of 
the  race. 

The  last  named,  the  Chitons,  first  occur  in  the 
Ordovician  ( Priscochiton ).  They  are,  however,  a 
conservative  race,  and  have  not  materially  changed 
their  form  since  those  far-off  days.  Still,  taking  the 
Amphineura  as  a  whole,  the  class  shows  a  desire  to 
disburden  itself  of  its  coat  of  mail. 

Through  the  successive  genera  of  one  branch  of 
the  Polyplacophora  ( A cantJiochites ,  Amicula,  Crypto- 
chiton,  and  Cryptoplax,  Plate  IX.,  Fig.  3)  the  com¬ 
ponent  plates  become  wider  and  wider  apart,  and 
the  whole  animal  more  vermiform,  while  in  the 
worm-like  Aplacophora  (Plate  IX.,  Figs.  4-6)  the 
shell  has  disappeared,  though  numerous  calcareous 
spicules  remain  scattered  over  the  mantle. 

As  regards  the  Gastropoda,  when  it  is  borne  in 
mind  that  the  embryonic  shell  is  nautiloid  and  exo- 
gastric,  and  allowing  for  the  Gastropod  peculiarity 
of  spiral  torsion,  the  number  and  variety  of  forms 
assumed  in  the  adult  state  is  remarkable.  Seeing 
that  departures  from  this  embryonic,  and  therefore 
primitive,  type  are  pronounced,  even  in  the  earliest 
known  Gastropods,  it  is  not  possible  to  say  how  far 
environment  or  other  forces  may  have  played  part 
in  their  development.  Certain  elongate  forms  of 
shell  like  that  of  Terebra  (Pate  XII.,  Fig.  5)  would 
seem  a  positive  disadvantage  to  the  animal.  Never¬ 
theless,  certain  broad  characteristics  are  observable. 
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Primarily  among  the  inhabitants  of  a  rough  fore¬ 
shore  the  massive  strength  of  the  shell  is  noticeable, 
the  object  being,  of  course,  to  withstand  the  batter¬ 
ing  action  of  the  waves  and  hard  substances  like 
stones  cast  up  by  them. 

To  this  end  the  conical  form  of  the  tests  of  the 
Limpets  (. Patella  and  Fissurella )  is  admirably  adapted, 
hence  the  recurrence  of  this  particular  shape  in 
widely  different  molluscs.  Thus  it  reappears  in  the 
Capulidae,  a  family  dating  back  in  time  as  far  as 
do  the  Docoglossa;  in  the  Hipponycidae ;  in  the  fresh¬ 
water  Limpets  ( Ancylus ,  Acroloxus,  etc.),  which  in 
swift-running  waters  are  liable,  only  in  a  lesser 
degree,  to  the  same  troubles  as  the  marine  surf 
dwellers;  and  more  strikingly  still  in  those  Pulmon- 
ates  that  have  reverted  to  the  marine  surf  as  a 
habitat  ( Siphonaria ,  Plate  XXVI.,  Fig.  24;  Gadinia, 
Plate  XXVI.,  Fig.  25  ;  and  Aporemodon).  The  patel- 
loid  shape  is  also  approximated  in  the  freshwater 
genus  Septaria,  an  operculated  form  allied  to  Theodoxis, 
but  in  which  the  operculum,  being  no  longer  in  use, 
since  the  animal  cannot  retire  into  its  shell,  is  reduced 
in  size  and  buried  in  the  substance  of  the  foot ;  while 
a  parallel  instance  in  a  widely  different  animal  dwell¬ 
ing  under  similar  conditions  is  afforded  by  the 
familiar  Barnacle. 

The  early  spiral  Rhipidoglossates  seem  mostly  to 
have  had  stout  shells ;  certainly  this  is  the  case  with 
the  modern  Neritidae,  Turbinidae,  Trochidae,  and 
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their  kindred.  Most  of  the  members  of  these  groups 
are  furnished  with  thick  opercula,  which  are  not 
withdrawn  far  within  the  mouth  of  the  shell.  With 
the  capacity,  however,  for  retreating  further  and 
further  into  the  shell,  and  so  out  of  the  more  im¬ 
mediate  reach  of  danger  of  violent  injury,  the  oper¬ 
culum,  always  an  encumbrance,  tends  to  become  less 
and  less  ponderous. 

Other  inter-tidal  forms  belonging  to  families 
higher  in  the  molluscan  scale  have  also,  under  the 
necessity  of  facing  similar  conditions,  developed 
strong  shells ;  such  are  Littorina,  Purpura ,  Nassa, 
and,  among  tropical  genera,  Pterocera ,  Turbinella ,  and 
Strombus.  The  last  named,  indeed,  is  the  most 
difficult  of  all  shells  to  break,  resisting  even  the  lusty 
application  of  a  geological  hammer. 

When,  however,  the  foreshore  is  quitted  in  favour 
of  deeper  water,  where  no  surf  breaks,  and  where  the 
sea-bottom  is  composed  of  soft  sand  or  silt,  a  pon¬ 
derous  shell  ceases  to  be  essential  for  protective 
purposes  and  becomes  a  positive  disadvantage  in 
locomotion.  This  drawback  is  further  increased  in 
the  case  of  Gastropoda  that  are  carnivorous,  as  the 
higher  forms  mostly  are,  for  even  the  slow-moving 
Bivalves  on  which  they  feed  require  greater  activity 
to  seek  out  and  capture  than  does  a  rooted  plant. 
H  ence  the  reduction  in  shell  and  operculum  shown 
by  the  inhabitants  of  the  laminarian  as  contrasted 
with  those  of  the  littoral  zone. 
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The  process  continuing  as  specialization  proceeds, 
the  shell  ever  tends  to  decrease  in  size  till  it  remains 
solely  as  a  protector  for  the  more  vital  organs  as  in 
the  Tectibranchs  (Plate  XII.,  Figs.  14-19),  or  dis¬ 
appears  as  in  the  rhipidoglossate  Titiscania  and  the 
Nudibranchs  (Plate  XII.,  Figs.  20-28). 

A  similar  reduction  and  disappearance  takes  place 
among  the  pelagic  forms.  Light  as  Ianthina  shells 
are,  they  are  substantial  compared  to  the  glassy  films 
carried  by  the  Heteropods  (Plate  XXVI.,  Figs.  17-22) 
and  shell-bearing  Pteropods  (Plate  XXVI.,  Figs.  1-9), 
while  Phyllirrhoe  and  the  shell-less  Pteropods  (Plate 
XXVI.,  Figs.  10-16)  have  discarded  all  covering 
whatsoever. 

The  freshwater  Gastropoda,  save  those  few  that 
inhabit  turbulent  waters,  have,  as  might  be  expected, 
thin  shells;  but  though  Amphipeplea  (Plate  XIII., 
Fig.  5)  and  Physa  (Plate  XIII.,  Fig.  7)  tend  to  over¬ 
flow  their  shells,  an  absolutely  shell-less  example 
remains  to  be  discovered. 

On  land  heavy  shells  are  certainly  at  a  discount, 
and  though  some  such  occur  among  the  Auriculidse, 
in  certain  species  of  Strophochilus,  in  Leucochroa  (where 
it  serves  as  a  protection  against  extreme  heat),  and 
many  of  the  Cyclophoridae  ;  still,  viewed  broadly,  the 
tendency,  as  might  be  expected,  is  to  a  lightening  and 
diminution  of  the  shell  to  the  point  of  disappearance, 
and  this  more  especially  in  the  carnivorous  and  semi- 
carnivorous  forms.  In  fact,  nearly  all  the  families  of 
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Land  Snails  culminate  with  highly  specialized  repre¬ 
sentatives,  in  which  the  shell  is  not  only  extremely 
dwarfed,  as  in  many  well-known  instances,  but  is 
reduced  to  an  internal  vestigeal  plate,  as  in  Chlamy- 
dophorus  (Testacellidae),  Limax  (Plate  XIII.,  Fig.  12), 
and  allied  genera  (Limacidae) ;  Metostracon  (Helicidae) ; 
Hyalimax  (Succineidae  ?)  ;  and  Athoracophorus  ;  or  to 
mere  granules  as  in  the  Black  Slug  (Avion);  while  it 
is  totally  wanting  in  Trigonochlamys,  Pseudomilax , 
Philomycus ,  Veronicella,  and  Oncidium. 

The  Scaphopoda  have  not  materially  altered  their 
habits  from  the  first,  and  the  function  of  the  shell  is 
merely  to  protect  the  soft  parts  from  the  lateral 
pressure  of  the  surrounding  silt,  and  to  that  end  the 
tubular  form  is  most  suited. 

Among  the  Pelecypoda  the  shore-frequenters  of 
the  older  and,  broadly  speaking,  less  specialized  types 
exhibit  on  the  whole  stouter  and  more  convex  shells 
than  the  later  and  more  specialized  ones.  Especially 
stout  are  some  that  have,  like  the  Giant  Clam 
(‘ Tridacna )  and  the  Bear’s  Claw  ( Hippopus ,  Plate 
XIX.,  Fig.  5),  to  withstand  the  full  beat  of  ocean 
waves ;  so,  too,  are  those  of  the  fossil  reef-builders 
of  the  Rudistes  (Plate  XIX.,  Fig.  7)  group. 

The  most  primitive  form,  Nucula  (Plate  XVII., 
Fig.  1),  that  has  come  down  to  us  from  palaeozoic 
times  is  without  siphons  or  byssus  ;  but  some  species  of 
its  near  ally,  Area  (Plate  XVII.,  Figs.  5  and  6),  which 
boasts  an  equally  long  ancestry,  have  attained  the 
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faculty  of  mooring  themselves  by  a  byssus  and  so 
defying  the  waters.  Mytilus — the  Common  Shore 
Mussel — which  also  comes  of  a  family  having  a  long 
pedigree,  has  not  a  particularly  stout  test  capable  of 
resisting  heavy  blows,  but  it  meets  the  waves  with 
its  outwardly  directed,  sharp,  wedge-shaped  shell  and 
cleaves  them  instead ;  while  it  does  not  settle,  or 
perhaps  to  speak  more  accurately,  does  not  establish 
itself  in  spots  where  it  would  be  liable  to  damage 
from  stones  thrown  up  by  the  sea. 

Most  of  the  Bivalves,  as  a  matter  of  fact,  do  not 
live  in  exposed  situations,  but  burrow  more  or  less 
deeply  into  soft  sand  or  silt.  Here  those  that  do 
not  penetrate  to  any  depth  below  the  surface  and  do 
not  live  in  deep  water  beyond  the  reach  of  ground 
swells  are  liable  to  considerable  pressure  from  the 
shifting  of  the  loose  material  that  surrounds  them. 
Hence  these  generally  have  acquired  stout,  more  or 
less  globular  shells  as  in  Isocardia  (Plate  XXX., 
Fig.  9),  the  Cockle,  Cardium ,*  the  Veneridae,  etc. 

The  disadvantage  of  this  form  of  shell,  of  course, 
is  the  amount  of  muscular  power  required  to  force  a 
passage  with  it  down  into  the  sand.  A  gauge  of  this 
may  be  seen  in  the  huge  scar  of  the  retractor  pedis 
muscle  in  the  Veneridae,  that  has  generally  been 

*  It  is  interesting  to  note  that  the  spines  on  the  shell  of  the 
prickly  species  of  Cardium  are  more  pronounced  on  those 
dwelling  in  sand  than  on  the  individuals  inhabiting  muddy  or 
silty  sea-floors,  the  more  shifting  material  demanding  better 
means  of  anchorage. 
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overlooked  because  it  is  situated  at  the  back  of  the 
broad  hinge-plate. 

In  proportion,  however,  as  the  Bivalve  seeks 
shelter  from  the  strains  of  the  shifting  sand,  either 
in  quieter  waters,  or  by  burrowing  deeper,  so  the 
shell  in  response  tends  to  become  less  heavy  and 
solid,  and  to  assume  a  flatter  shape,  permitting  of 
more  rapid  passage  down  into  the  silt.  This  is  seen 
in  the  later  date  forms  such  as  Tellina ,  Psammobia 
(Plate  XV.,  Fig.  7)  and  S’ crobicularia.  The  habit  of 
burrowing  deeper  is  of  necessity  accompanied  by  an 
increase  in  the  length  of  the  siphons  to  insure  proper 
respiration,  and  this  in  turn  results  in  the  prolonga¬ 
tion  of  the  posterior  portion  of  the  test  to  house 
them,  as  well  as  the  ultimate  abandonment  of  the 
flattened  form,  till  finally,  in  the  deepest  burrowers, 
the  Myidae  (Plate  XV.,  Fig.  4)  and  Solenidas  (Plate 
XXX.,  P'ig.  8)  the  closed  shell  is  frankly  abandoned, 
and  the  valves,  which  no  longer  cover  the  whole 
animal,  function  solely  as  fenders  against  lateral 
pressure  from  the  surrounding  silt. 

Facility  in  penetration  is,  probably,  likewise  the 
accountable  cause  of  the  elongate  shape  of  the  rock¬ 
boring  representatives  of  several  families  of  Pele- 
cypods. 

There  are  a  few  instances  among  the  Bivalves  in 
which  the  shell  becomes  internal  (i.e.,  invested  by 
the  mantle) :  Chlamydoconcha,  which  passes  its  life 
attached  to  the  sheltered  sides  of  rocks  by  its  byssus; 
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Ephippodonta ,  which  is  commensal  in  the  burrow  of  a 
species  of  Prawn  ( Axinus ) ;  Scioberetia,  which  is  a 
parasite  in  the  ambulacral  zones  of  an  incubating 
Echinoderm  (Tripylus)  ;  and  Entovalva ,  which  is 
parasitic  within  Synapta. 

No  instance  of  a  shell-less  Bivalve  has  as  yet  been 
recorded.  While,  therefore,  it  is  not  so  pronounced 
as  in  the  case  of  the  Gastropoda,  there  is  still 
evidence  of  an  increasing  tendency  in  the  Pelecypoda 
towards  the  reduction  of  the  shell  as  one  proceeds 
from  the  more  primitive  to  the  more  specialized 
forms. 

One  feature  in  connection  with  the  Bivalve  Shell 
there  is  that  distinctly  shows  a  tendency  to  simplifica¬ 
tion,  and  that  is  the  progressive  reduction  of  the 
number  of  teeth  in  the  hinge.  The  oldest  forms, 
such  as  many  of  the  Palaeoconcha  of  Neumayr,  the 
more  archaic  living  forms  (Nuculidse,  Arcidae,  etc.), 
and  the  embryo  shells  of  many  higher  forms  (Os- 
treidae,  Pteriidae,  Philobryidae,  Mytilidas,  etc.)  exhibit 
a  more  or  less  rectilinear  hinge-line  with  numerous 
small  teeth  (Taxodont).  In  the  yet  more  advanced 
forms  ( Condylocardia  and  Scioberetia)  this  stage, 
present  in  the  early  embryo,  is  succeeded  by  the 
series  of  folds  (characteristic  of  the  young  stages  of 
the  higher  Pelecypods)  that  subsequently  divide  off 
into  cardinal  and  lateral  teeth,  thus  linking  the 
Taxodont  with  the  Heterodont  and  Desmodont  types 
of  hinge.  In  these  last  groups  the  hinge  teeth  pro- 
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gressively  dwindle  in  number,  till  in  the  most 
specialized  Septibranchs  they  are  wanting  altogether, 
as  they  are  also,  exceptionally,  in  other  less  advanced 
forms  (e.g.y  Anodonta). 

In  dealing  with  the  Cephalopoda  it  is  essential  to 
take  into  account  the  past  history  of  the  race,  since 
so  many,  especially  of  the  shell-bearing  forms,  have 
long  been  extinct. 

The  modern  representatives  of  the  class  number 
close  on  500  species,  belonging  to  about  80  genera, 
of  which  total  about  half  are  referable  to  the  genera 
Polypus ,  Sepia,  and  Loligo ;  while  only  5  species  (or 
less),  all  belonging  to  the  genus  Nautilus,  are  possessed 
of  an  external  shell. 

The  Nautiloidea,  which  began  in  the  Cambrian 
with  seven  straight  -  shelled  species  representing 
four  genera,  attained  their  maximum  in  the  Silurian 
with  about  230  species  belonging  to  20  different 
genera  and  subgenera.  Since  that  epoch  they  have 
steadily  diminished  in  numbers  down  to  their 
minimum  at  the  present  day,  while  the  surviving 
genus,  Nautilus,  only  made  its  first  appearance  in 
the  Trias,  or  in  its  present  limited  sense  in  the 
Tertiary.  Nor  did  the  vigorous  offshoot  of  Am- 
monoidea  that  started  in  the  Devonian  and  attained 
to  a  countless  host  of  species,  which  from  some 
monographs  one  might  almost  infer  were  referable 
to  an  equal  number  of  genera,  succeed  in  keeping 
up  the  number  of  testaceous  Cephalopoda ;  for  with 
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the  close  of  the  Cretaceous  period  the  whole  group 
died  out  after  experimenting  in  every  type  of  shell- 
form  in  the  effort  to  survive. 

Nothing  is  at  present  known  of  the  embryonic 
development  of  Nautilus ,  and  we  do  not,  consequently, 
know  if  the  primitive  embryo  shell  differs  in  any 
respect  from  the  adult ;  but  the  fact  that  the  earliest 
Cephalopods  had  straight  shells,  and  that  the  line  of 
development  led  through  curved  to  coiled  forms  is 
suggestive,  and  raises  the  speculation  whether  the 
primitive  Gastropod  shell  may  not  also  have  been 
straight,  and  this  phase  in  its  development  sub¬ 
sequently  suppressed  in  its  embryonic  history. 

Following  up  the  scale  of  geological  time,  we  meet 
with  the  first  of  the  Decapods  ( Aulacoceras ,  belonging 
to  the  family  Belemnoteuthidae)  in  the  Trias.  It  is 
interesting  to  note  that,  in  the  same  series,  the 
earliest  Gastropod  referable  to  the  Tectibranchia,  a 
species  of  Bullinella ,  is  also  recorded,  so  that  we 
have  a  Cephalopod  with  an  internal  shell  comparing 
in  time  with  a  Gastropod  of  a  group  that  only  sub¬ 
sequently  in  the  Chalk  period  achieved  a  partially 
internal  shell  ( Philine ). 

The  Myopsida,  or  next  higher  tribe  of  Cephalopoda, 
began  in  the  Lias  ( Geoteuthis  and  B eloteuthis) ,  while 
in  the  Cretaceous  of  Lebanon  the  oldest  known 
Octopod,  Palceoctopus  Newboldi,  makes  its  appearance 
just  as  the  Belemnites  and  Ammonites  disappear 
from  the  scene. 
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So  far  as  the  shell  is  concerned,  then,  the  Cephalo¬ 
poda  seem  to  have  been  yet  more  eager  than  the 
Gastropoda  to  jettison  the  encumbrance,  and  their 
predatory  habits  have  obviously  had  much  to  do  in 
hastening  this  consummation. 

Turning  next  to  the  form  of  the  animal  itself,  it 
cannot  be  said  that  any  definite  line  of  development 
is  presented,  unless,  perhaps,  in  the  case  of  the  more 
specialized  Gastropoda,  where,  with  the  discarding 
of  the  shell,  the  visceral  hump  tends  to  be  smoothed 
down  and  distributed  along  the  dorsal  keel,  till  the 
true  slug-like  form  is  attained.  Even  this  seems  to 
be  due  to  the  burrowing  habit  of  the  animal  rather 
than  indicative  of  any  definite  product  of  development. 

Allusion  has  already  been  made  (ante,  pp.  33,  34)  to 
the  great  inequality  of  size  the  anterior  and  posterior 
portions  of  the  body  present  in  certain  forms  like 
Mytilus ,  and  the  disappearance  pari  passu  of  the 
anterior  adductor  muscle  in  proportion  as,  by  the 
increase  of  growth  in  the  posterior  portion  of  the 
body,  it  is  brought  more  and  more  into  line  with 
the  hinge  and  posterior  adductor  muscle,  and  con¬ 
sequently  ceases  to  be  needful.  It  is  possible  that 
in  the  case  of  Mytilus  the  predisposing  cause  may  be 
due  to  the  long-continued  action  of  gravity  operating 
on  successive  generations  of  suspended  animals, 
aided  possibly  by  some  other  morphological  tendency. 
Whether  a  similar  tendency  to  monomyarianism 
observable  in  forms  that  like  Pecten ,  Ostrea,  etc.,  rest 
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on  their  sides,  may  be  attributable  to  a  like  cause, 
is  not  clear,  but  it  is  at  least  remarkable  that  so 
many  of  the  Monomyaria  should  be  forms  that 
assume  a  position  out  of  the  normal  vertical. 

Tridacna,  so  long  a  puzzle,  and  concerning  which 
it  was  even  held  that  the  animal  must  have  rotated 
in  its  shell,  has  been  shown  to  be  simply  a  case  of 
a  Monomyarian  that  has  taken  to  live  with  its  umbo 
downwards.  All  its  anatomical  features  correspond 
closely  in  arrangement  and  position  with  those  of 
Mytilus ,  only  it  occupies  a  relatively  reverse  position 
and  its  huge  plastic  body  tends  by  its  own  weight 
to  spread  out,  and  consequently  to  form  a  shell  that 
has  its  longer  axis  in  a  direction  at  right  angles  to 
that  in  the  Mytilus  shell. 

Among  other  variations  induced  by  environment 
is  that  of  “  dwarfing,”  which  in  every  case  appears, 
and  naturally  so,  to  be  traceable  to  the  prevalence  of 
unfavourable  conditions. 

Thus  there  is  a  tendency  in  Land  Snails  to  become 
stunted  in  size,  as  they  attain  to  altitudes  beyond 
those  in  which  food  is  plentiful  and  other  con¬ 
ditions  of  life  most  favourable  to  them.  This  is 
noticeable  among  forms  dwelling  in  high  valleys  of 
the  Alps,  and  is  observable  even  in  those  on  high 
hills  in  our  own  country.  Indeed  it  is  claimed  that 
on  Giltar  Head,  Tenby,  which  is  100  feet  above  sea- 
level,  the  specimens  of  Helix  Pisana  are  dwarfed  and 
stunted  in  comparison  with  those  members  of  the 
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noted  colony  that  dwell  on  the  sand-hills  just  above 
high-water  mark,  which  is  the  normal  habitat  of  the 
species.  On  the  other  hand,  the  little  black  and 
white  banded  Snails  ( Helicella  virgata),  so  common 
over  our  chalk  downs,  when  they  take  up  their  abode 
among  the  sand-dunes  by  the  sea,  become  dwarfed 
in  their  turn. 

Marine  coastal  species  will  also  show  variation 
according  to  the  favourable  nature  or  the  reverse  of 
their  surroundings. 

Marine  or  freshwater  species  compelled  to  live  in 
brackish-water  conditions  are  very  liable  to  dwarfing 
and  distortion. 

Freshwater  Mussels  {Unto,  Anodontci)  are  readily 
affected  by  the  quality  of  their  surroundings,  while 
Semper  has  shown  by  experiment  that  the  volume  of 
water  allowed  per  individual  has  a  very  marked  effect 
on  specimens  of  Limncea  stagnalisy  the  size  attained 
varying  directly  in  proportion  to  the  volume  of  water 
allowed. 

The  foot  largely  modifies  in  response  to  individual 
requirement,  whether  for  locomotory  or  other 
purpose. 

The  Chitons  and  Gastropods  creep  about  on  the 
sole  of  this  muscular  organ,  the  action  of  which  is 
best  studied  by  observing  a  Snail  crawling  on  a  piece 
of  glass  (Plate  XXXI.).  The  optical  effect  of  the 
motion  suggests  a  rapidly  flowing  stream  proceeding 
from  the  tail  towards  the  head,  and  this  is  due 
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to  the  successive  raising,  moving  forward,  and  re¬ 
planting  down  of  succeeding  portions  of  the  under 
surface  of  the  foot,  and  is  comparable  to  the  mode 
of  progression  in  a  caterpillar,  save  that  only  the 
creeping  surface  and  not  the  whole  body  participates 
in  the  action.  The  lateral  margins  frequently  do 
not  share  in  this  motion,  but  have  a  gentle,  lateral, 
undulating  movement  of  their  own. 

Progressing  in  this  way  it  has  been  calculated  that 
an  average-sized  Snail  of  moderate  pace  travels  at 
the  rate  of  about  a  mile  in  sixteen  days  fourteen 
hours,  while  a  Slug,  having  no  “  house  ”  to  carry,  can 
cover  the  distance  in  eight  days. 

This  mode  of  locomotion  is  assisted  by  the  secre¬ 
tion,  from  glands  in  the  foot,  of  mucus,  which  acts  as 
a  lubricant.  The  principal  of  these  glands  are 
situated  at  the  front  of  the  foot,  in  the  middle  of  its 
under  surface,  and  at  its  extremity.  The  mucus  in 
many  cases  solidifies  on  contact  with  the  air  or  water, 
as  in  the  familiar  shining  track  of  the  Snail.  In 
certain  of  the  Slugs  it  is  sufficiently  abundant  and 
tenacious  to  permit  of  the  animal  utilizing  a  thread 
of  it  to  climb  from  one  leaf  to  another,  or  to  descend 
from  an  elevated  object,  and  even  to  reascend  by 
climbing  the  filament  thus  formed.  The  Water 
Snails  freely  make  use  of  mucous  filaments  to  ascend 
to  and  descend  from  the  surface  to  which  they  must 
resort  for  breathing  purposes,  and  are  probably  also 
assisted  by  their  mucous  secretion  when  crawling  in 
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an  inverted  position  on  the  under  side  of  the  surface 
film  of  the  water. 

The  float  of  the  ocean-roving  Ianthina  (Plate  XXX., 
Fig.  2)  is  another  product  of  the  pedal  glands  in 
which  air  bubbles  are  entangled  with  the  mucus. 

All  Gastropods,  however,  do  not  glide  onwards 
with  the  steady  movement  of  the  Snail.  Melampus 
and  Pedipes  have  the  front  portion  of  the  foot  (“  pro¬ 
podium  ”)  marked  off  by  a  groove  across  the  ventral 
face,  and  the  animals,  when  crawling,  first  advance 
this  propodium  and  then  drag  the  rest  after  it.  In 
the  Periwinkle  ( Littorina )  and  some  of  the  Pomatiidse 
( =  Cyclostomatidae)  the  foot  is  cleft  longitudinally, 
and  the  animal  walks  by  lifting  and  advancing  the 
alternate  halves,  like  a  man  with  his  ankles  tied 
together  (Plate  II.,  Fig.  5). 

The  propodium  is  strongly  developed  and  reflected 
over  the  head  in  Natica  (Plate  II.,  Fig.  2),  Sigaretus , 
Oliva,  Harpa,  and  others  that  force  their  way  through 
sand  on  the  sea-bottom,  and  thus  apparently  acts 
after  the  manner  of  a  snow-plough.  The  expansion 
of  the  foot  in  the  Naticidse  is  assisted  by  the 
presence  of  aquiferous  spaces,  which  are  completely 
separated  from  the  circulatory  apparatus. 

In  certain  of  the  Rhachiglossa  and  some  of  the 
Opisthobranchs,  on  the  other  hand,  the  margins  on 
either  side  of  the  lower  surface  of  the  foot  (pleuro- 
podia)  are  greatly  extended  (Plate  II.,  Figs.  4,  6 
and  8),  and  the  animal  is  enabled  to  crawl  on  the 
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surface  of  the  loose  sand  without  sinking  in,  and  to 
use  them  as  fins  for  propelling  itself  through  the 
water;  while  in  Notarchus  these  two  lobes  are  united 
above  the  body  in  such  a  manner  as  to  form  a 
muscular  sac  opening  to  the  front,  so  that  by  forcibly 
expelling  the  contained  water  the  animal  can  dart 
backwards. 

The  “wings”  of  the  Sea-Butterflies  (Pteropods) 
are  a  further  modification  of  these  pleuropodia 
(Plate  XXVI.,  Figs.  1-16).  In  the  Pleteropoda  the 
columellar  muscle  is  extended  through  and  beyond 
the  true  foot,  and  expanded  into  a  large  and  laterally 
compressed  fin  (Plate  XXVI.,  Fig.  20,  /),  which 
forms  an  efficient  swimming  organ  as  the  animal 
progresses  in  an  inverted  position  through  the  waters 
of  the  open  sea. 

The  huge  West  Indian  Fountain  Shell  ( S trombus ) 
uses  its  foot  in  quite  a  different  fashion.  The  pro¬ 
podium  is  quite  distinct,  while  the  latter  portion 
(“  metapodium  ”)  is  elongate  and  bears  the  claw¬ 
shaped  operculum  at  its  extremity.  When  the 
animal  moves,  it  advances  these  two  sections  of  its 
foot,  thrusts  them  into  the  silt,  and  then  using  them 
as  anchors,  slides  the  heavy  shell  forward.  Other 
Strombs  (Plate  VIII.,  F'ig.  3)  and  their  kindred 
Ptevocera  (the  Scorpion  Shells),  Rostellaria ,  etc., 
progress  by  bending  the  foot  under  the  shell  and 
suddenly  straightening  it,  thus  leaping  and  rolling 
over  and  over. 


n8  THE  LIFE  OF  THE  MOLLUSC  A 


In  sedentary  Gastropods  like  Vermetus,  and  in 
the  parasite  Stylifer ,  the  foot  becomes  reduced  and 
atrophied ;  while  in  the  free-swimming  Phyllirrhoe  it 
no  longer  exists  as  a  distinct  organ. 

The  more  primitive  Pelecypoda,  such  as  Nucula, 
with  its  kin,  and  Trigonia  (Plate  XXX.,  Fig.  7)  have 
a  flat  under  side  to  the  foot  with  fringed  margins, 
that  can  be  used  as  a  creeping  disc.  Lasscea  and 
Sphcerium  (Plate  XVIII.,  Fig.  16),  though  they  have 
no  creeping  disc,  can  also  crawl  on  submerged 
objects,  and  some  of  them  even  on  the  surface  film 
of  the  water.  Most  of  the  Pelecypoda,  however, 
and  the  Scaphopoda,  make  use  of  the  foot  to  force 
a  way  through  the  mud  and  silt  in  which  they  live. 
The  foot  is  first  extended  in  the  direction  in  which 
the  animal  wishes  to  go,  the  blood  is  then  forced 
into  it  so  that  it  swells  out  and  gives  some  hold 
on  the  surrounding  silt,  when  by  contraction  of  the 
pedal  muscle  the  shell  is  hauled  towards  it.  By 
a  constant  repetition  of  this  process  the  creature 
slowly  advances.  The  same  method  is  adopted  by 
those  Bivalves,  like  Mya,  Solen,  etc.,  that  live  head 
downwards  in  sand.  The  Solens  ( Ensis ,  Plate  XXX., 
Fig.  8,  etc.),  indeed,  owing  to  the  powerful  develop¬ 
ment  of  the  foot  and  elongate  cylindrical  shape  of 
the  body  and  shell,  can  bore  down  with  such  great 
rapidity  that  if  the  animal  has  been  alarmed  it  is 
impossible  to  overtake  them  by  digging.  The  foot 
of  the  Cockles  not  only  serves  them  as  a  burrowing 
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but  also  as  a  leaping  organ,  and  it  subserves  similar 
ends  in  Trigonia ,  Donax,  and  a  few  others. 

In  the  case  of  those  Bivalves  that  are  inactive  or 
stationary  like  the  borers  ( Pholas ,  Saxicava,  Teredo , 
etc.),  or  are  attached,  like  the  Oysters,  some  of  the 
Scallops,  etc.,  the  foot  becomes  rudimentary  through 
disuse ;  indeed,  in  the  adult  Oyster  it  is  entirely 
wanting. 

Certain  of  the  Scallops  dart  about  by  rapidly 
opening  and  closing  their  valves ;  Ensis  and  Soleno- 
mya  by  expelling  water  from  the  posterior  aperture 
of  the  mantle  and  siphons. 

Of  the  movements  of  the  little  pelagic  Planktomya 
nothing  is  at  present  known. 

While  Nautilus  creeps  about  on  its  numerous  series 
of  weak  tentacles,  the  Cuttlefish  crawl  about  and 
catch  their  prey  by  means  of  their  far  more  powerful 
arms.  Some  of  the  latter  swim  leisurely  through 
the  water  by  means  of  their  fins ;  but  all,  including 
Nautilus ,  can  dart  rapidly  backwards  by  expelling 
the  water  from  the  pallial  cavity  through  the  funnel. 

Among  the  evolutionary  developments  called  forth 
by  environmental  requirements  may  be  reckoned 
those  instances  of  protective  resemblances  and 
coloration  that  are  as  prevalent  in  the  Mollusca  as 
in  the  rest  of  the  animal  kingdom. 

The  mottled  markings  on  the  shell  of  the  common 
Garden  Snail  play  on  a  small  scale  the  same  part 
that  they  do  in  the  Giraffe,  and  serve  to  make  the 
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wearer  less  conspicuous  in  the  shadow  of  vegetation. 
The  dun  colour  of  the  Desert  Snail  ( Helix  desertorum) , 
like  that  of  the  other  desert  animals,  harmonizes  with 
the  prevailing  tint  of  the  habitat.  The  arboreal 
Ariophanta  Dohevtyi  of  Sumatra  is  of  a  delicate  green 
colour,  and  almost  invisible  amongst  the  foliage  on 
which  it  dwells.  Many  of  the  Slugs,  by  their  colour¬ 
ing  and  markings,  are  rendered  inconspicuous  in 
their  natural  surroundings,  such  as  Limax  arborum 
on  trees,  Geomalacus  (the  Kerry  Slug)  on  lichen- 
covered  rocks.  Certain  of  the  Philippine  genus 
Helicostyla  carry  colour  protection  to  a  higher  stage  : 
when  dry  their  grey-brown  periostracum,  which  is 
full  of  air  spaces,  matches  in  colour  the  dead  foliage 
of  the  forests  where  these  Snails  have  their  abode ; 
when  the  heavy  showers,  which  are  frequent,  impart 
a  rich  dark  colour  to  the  dead  leaves,  these  air  spaces 
are  filled  up  by  the  moisture,  and  their  periostracum 
then  allows  the  underlying  dark  colour  of  the  true 
test  to  show  through,  so  that  the  shell  once  more 
harmonizes  with  its  surroundings.  On  drying  again 
it  speedily  resumes  its  former  hue. 

The  reason  for  the  coloration  on  some  shells — 
Cones,  for  instance — that  are  covered  during  life 
with  a  thick  periostracum  is  not  readily  explicable. 

Many  of  the  marine  shells,  however,  that  are  not 
thus  invested,  are  so  marked  as  to  be  inconspicuous 
in  their  proper  habitat ;  while  others  are  coloured 
to  match  the  objects  on  which  they  live  or  prey. 
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Thus  Ovula  and  Pedicularia  are  yellow  or  red  accord¬ 
ing  to  the  colour  of  the  corals  on  which  they  occur. 

The  phenomenon  is  common  enough  among  the 
Nudibranchs.  Green  specimens  of  Hernuza  den - 
dritica  confine  themselves  to  green  seaweeds,  whereas 
the  red  H.  bifida  is  found  only  on  red  weeds.  Archi- 
doris  flammed  closely  assimilates  in  hue  the  bright 
red  sponges  on  which  it  feeds.  Endless  similar 
instances  are,  in  fact,  afforded  by  this  group. 

Pelagic  species  of  Mollusca  are  generally  trans¬ 
parent  and  colourless,  unless  tinged  with  blue. 

Protective  coloration  is,  however,  carried  to  its 
greatest  perfection  in  the  Dibranchiate  Cuttlefishes. 
Scattered  over  the  skin  of  these  animals  are  pigment 
cells  containing  different  colours  which  become 
visible  on  the  expansion  of  the  cell  by  the  muscle 
fibres  with  which  each  is  furnished.  Their  control 
is  connected  with  the  visual  nerves,  and  by  reflex 
action  they  are  brought  into  play,  so  that  the  creature 
is  able  more  or  less  voluntarily  to  adapt  the  colour 
of  its  body  to  its  immediate  surroundings  after  the 
more  familiar  example  of  the  Chamseleon. 

More  frequently,  perhaps,  protection  is  as  it  were 
adventitiously  afforded  by  the  shell  becoming  coated 
over  with  extraneous  matter.  Many  of  the  land 
shells,  especially  those  living  among  the  roots  of 
plants,  tend  to  become  coated  over  with  earth. 
Limncea  truncatula ,  which  delights  to  crawl  out  of 
water  on  wet  mud,  is  usually  so  coated  over  as  to 
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resemble  a  small  mass  of  that  substance.  The 
shells  of  the  true  Water  Snails  are  often  quite  over¬ 
grown  with  minute  green  weed,  and  so,  too,  are 
those  of  marine  Gastropods.  The  latter,  moreover, 
are  frequently  encrusted  with  calcareous  Algae  (Nuli- 
pores,  etc.),  or  overgrown  with  some  Hydractinian 
till  they  are  unrecognizable.  A  more  curious  and 
striking  instance  is  offered  by  the  genus  Xenophora, 
the  members  of  which  build  on  to  the  upper  surface 
of  the  shell,  especially  at  its  margin,  fragments  of 
stone,  coral,  or  other  shells — whatever,  in  fact,  is 
common  on  the  sea-floor  where  they  happen  to  be, 
after  the  well-known  manner  of  the  Caddis-worm 
(Plate  XXVIII.,  Fig.  3). 

Among  the  Bivalves  some  species  of  Lima  and 
Volsella  (=  Modiolus)  attach  various  bits  of  marine 
refuse  to  themselves  by  threads  of  the  byssus  till 
they  are  more  or  less  concealed  thereby.  Lima  hians, 
indeed,  is  credited  with  a  regular  “  nest  ”  of  this  sort. 

Of  other  forms  of  protection  of  a  more  active 
nature  may  be  mentioned  the  possible  advantage  of 
spiny  shells  in  preventing  the  occupant  from  being 
swallowed  for  food :  the  poisonous  bite  of  the  Cones 
may  likewise  serve  in  good  stead. 

It  is  among  the  more  defenceless  Opisthobranchs, 
however,  that  the  best  instances  have  so  far  been  met 
with. 

Oscanius  is  known  to  secrete  an  acid  from  the 
surface  of  the  body.  Ancula,  Doto,  and  many  of  the 
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y£olidid3e  have  stinging  cells,  like  those  of  the  Jelly¬ 
fish  and  Anemones,  at  the  tips  of  their  cerata.  These 
creatures  are  conspicuously  marked  with  what  may 
be  warning  colours,  and  do  not  seek  concealment. 

Of  mimicry  proper,  in  which  an  animal  seeks  to 
resemble  some  surrounding  object  or  some  other  and 
distasteful  congener,  some  instances  are  met  with 
among  the  Mollusca,  and  others  will  doubtless  be 
forthcoming  with  more  careful  observation. 

It  has  been  suggested  that  some  of  the  Land 
Snails,  like  Clausilia  and  certain  of  the  Pupillidas 
(  =  Pupidae),  as  well  as  some  Slugs,  may  derive  a 
certain  amount  of  protection  from  their  passing 
resemblance  to  the  fallen  leaf-bud  scales  of  trees, 
while  some  Helices  closely  simulate  the  seed-pods 
of  the  plants  which  they  frequent.  One  of  our 
Common  Shore  Periwinkles  (. Littorina  obtusata )  is 
thought  to  resemble  the  air  bladders  on  the  seaweed 
( Fucus ),  among  which  it  dwells.  Lamellavia perspicua , 
a  taenioglossate  mollusc  with  internal  shell  lives  on 
Ascidians,  and  in  coloration  and  markings  accurately 
reproduces  the  appearance  of  the  colonies  of  its 
victims.  Conspicuously  coloured  Nudibranchs  like 
Doto  coronata  and  Dendronotus  frondosus  closely 
resemble  colonies  of  Hydroids  among  which  they 
dwell.  Jorunna  Johnstoni  lives  associated  with  a 
sponge  ( Halichondria  panicea ),  for  the  little  colonies 
of  which  it  is  readily  mistaken.  Now,  Hydroids 
have  stinging  cells,  and  the  Ascidian  in  question,  as 
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well  as  the  sponges,  needle-like  spicules  which  make 
them  undesirable  as  articles  of  food ;  hence  the  im¬ 
portance  of  the  mimicry. 

How  far  one  mollusc  devoid  of  special  self-defence 
may  mimic  another  kind  furnished  with  some  de¬ 
fensive  protection  is  a  moot  point.  It  has  been 
suggested  that  a  certain  species  of  S trombus,  the 
shape  of  whose  shell  resembles  that  of  a  Conus,  may 
derive  some  advantage  thereby  in  view  of  the 
poisonous  bite  of  the  latter. 

There  seems  more  probability  in  the  case  of  two 
Philippine  Land  Snails — Helicarion  tigrinus  and  Xcsta 
Cumingii — both  possessed  of  a  small  thin  shell,  into 
which  the  animal  cannot  retire,  and  a  remarkably 
long,  narrow,  high-ridged  “  tail  ”  to  the  foot,  which 
forms  the  most  likely  looking  hand-hold  for  their 
capture.  When  so  seized  the  Helicarion  parts  with 
its  tail  and  escapes,  while  the  Xcsta  is  unable  to  do 
so,  and  it  is  thought  that  birds  acquainted  with  the 
futility  of  attempting  to  capture  the  one  would  leave 
the  other  in  peace  also. 

The  alimentary  system  in  its  entirety  does  not 
present  features  of  evolutionary  interest,  although 
minor  variations  in  response  to  individual  require¬ 
ments  are  numerous.  Of  these  the  most  interesting 
is  the  development  in  the  gizzard  of  the  Bullidae  of 
calcareous  plates  (Plate  III.,  Figs.  9  and  10),  whose 
function  is  to  crush  the  small  shellfish,  which  are 
swallowed  entire. 
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The  radula  (Plate  III.,  Figs.  11-22),  which  is 
characteristic  of  the  phylum,  exhibits  consistent  pro¬ 
gress  as  one  passes  from  the  lower  to  the  higher 
groups.  In  the  older  families,  especially  the  Rhipido- 
glossa,  the  teeth  are  weak,  but  numerous ;  indeed, 
there  may  be  as  many  as  300  or  more  in  each  trans¬ 
verse  row.  The  most  archaic  member  of  the  group, 
Pleurotomaria,  shows  the  most  primitive  type  and 
indicates  that  it  has  been  derived  from  an  earlier 
one,  in  which  all  the  teeth  in  a  transverse  row  were 
similar.  Now,  in  Pleurotomaria  and  the  more  primi¬ 
tive  Rhipidoglossa,  three  longitudinal  tracts  on  either 
side  of  the  median  tooth  are  distinguishable,  but  in 
the  higher  members  of  this  division  it  is  found  that 
the  several  teeth  in  one  tract  are  replaced  by  a  single 
large  one,  which  generally  retains  sufficient  traces  of 
the  individuals  it  replaces  to  suggest  that  it  repre¬ 
sents  the  fusion  of  a  series.  Similar  cases  also  occur 
in  molluscs  yet  higher  in  the  scale.  This  fusion, 
extending  to  all  the  tracts,  results  in  the  tsenioglossate 
radula,  whose  formula  is  1  :  1  :  1  :  1  :  1  :  1  :  1  (or 
2  :  1  :  1  :  1  :  2,  Plate  III.,  Fig.  15).  By  further 
fusion,  or,  rather,  as  would  seem  to  be  more  probably 
the  case,  by  the  abortion  of  the  outer  rows  of  laterals, 
is  derived  the  type  of  radula  met  with  in  the  Rhachi- 
glossa  and  more  primitive  of  the  Toxoglossa,  whose 
formula  is  1  :  1  :  1  (Plate  III.,  Fig.  17).  In  Harpa, 
Marginella,  and  the  Volutidce  (Plate  III.,  Fig.  18) 
the  process  is  carried  a  step  further,  and  only  the 
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median  tooth  is  left.  In  the  Cones  (Plate  III., 
Fig.  19),  on  the  other  hand,  it  is  the  median  row 
that  disappears,  leaving  the  double  row  of  barbed 
laterals.  Of  course  this  line  of  development  is  not 
exemplified  in  all.  Numerous  cases  of  apparent 
exception  occur  among  families  that  lie  off  the  main 
branch,  or  that  in  this  respect  retain  archaic  charac¬ 
ters.  Such  are  Epitonimn  (Plate  III.,  Fig.  14),  Ian - 
thina,  etc. 

The  Opisthobranchia  offer  every  variety  of  radula 
in  their  ranks  from  the  uniform  multiserial  to  the 
single  row  of  median  teeth  in  Elysia ,  and  much 
further  research  will  be  necessary  ere  a  solution  of 
this  diversity  is  found. 

The  Pulmonata  branched  off  early,  and  have 
retained  a  primitive  form  of  radula,  such  modifica¬ 
tions  as  there  are  being  principally  in  the  number 
and  form  of  the  cusps  on  the  individual  teeth 
(Plate  IIP,  Fig.  21).  These  modifications  proceed 
from  the  median  line  outwards,  so  that  an  inspection 
of  the  marginal  teeth,  or  those  of  the  embryo,  gives 
a  clue  in  many  cases  to  the  ancestral  radula.  Only 
one  genus,  Polita,  shows  an  appreciable  diminution 
in  the  number  of  teeth,  for  whereas  the  Common 
Garden  Snail  {Helix  aspersa)  has  about  fifty-five 
teeth  on  either  side  of  the  median  in  each  transverse 
row,  this  number  is  reduced  in  Polita  to  at  times 
as  few  as  twelve. 

The  higher  Cephalopoda  (Plate  III.,  Fig.  20)  have 
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fewer  and  more  powerful  teeth  than  Nautilus.  The 
latter  has  four  teeth  on  either  side  of  the  median, 
with  basal  plates  representing  two  others,  whilst  the 
rest  have  three  on  either  side,  sometimes  flanked  out¬ 
side  with  a  single  basal  plate,  while  in  one  genus 
only,  Gonatus,  but  two  laterals  are  left  on  either  side. 

The  circulatory  system  can  be  adduced  as  showing 
development  if  those  of  the  tribe  at  the  head  of  the 
phylum  (the  Dibranchiate  Cephalopods)  and  of  the 
primitive  Gastropods  be  contrasted ;  for  in  the  latter 
the  circulatory  system,  instead  of  branching  off  into 
capillaries,  is  distended  into  swollen,  irregular  cavities 
and  sinuses,  which  are,  so  to  speak,  insinuated  among 
the  various  organs  of  the  body,  while  a  certain 
amount  of  the  blood  finds  its  way  back  to  the  heart 
without  passing  through  the  respiratory  organs.  The 
Dibranchia,  on  the  other  hand,  have  the  most  com¬ 
plete  circulatory  system  of  any  mollusc,  the  blood 
being  nearly  entirely  contained  in  true  vessels. 

The  molluscan  heart,  at  the  same  time,  offers 
some  anomalies  when  the  different  groups  are  com¬ 
pared.  It  is  most  primitive,  and  more  nearly 
approximates  the  annelidean  type,  in  Nautilus,  where 
the  single  ventrical  (and  no  mollusc  has  more  than 
one)  is  served  by  four  auricles,  whereas  in  all  the 
other  symmetrical  Mollusca  it  has  but  two  auricles 
(except  in  the  Scaphopoda  and  Aplacophora,  in 
which  the  heart  is  rudimentary). 

In  the  streptoneurous  Gastropoda,  proportionately 
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as  the  right  (originally  left)  ctenidium  becomes 
aborted  in  the  higher  Rhipidoglossa,  and  disappears 
in  the  rest,  as  the  result  of  the  general  torsion  of  the 
body,  so  the  corresponding  auricle  diminishes  and 
disappears  also.  The  simplification  of  the  heart  in 
this  case,  therefore,  is  not  due  to  any  progressive 
development  from  a  less  to  a  more  perfect  condition. 

The  respiratory  system  supplies  some  very  inter¬ 
esting  points.  There  is  every  indication  that  the 
primitive  gill  of  the  Mollusca  must  have  consisted 
of  at  least  a  pair  of  very  simple  plume-like  structures, 
and  that  as  increased  facilities  for  respiration  were 
required,  which,  of  course,  implied  increase  of  gill- 
surface,  it  could  only  be  obtained  in  one  of  two 
ways  :  the  flattening  out  into  a  leaf-like  expansion  of 
the  individual  gill-filaments  (aspidobranch),  or  their 
prolongation  (pectinibranch).  The  former  modifica¬ 
tion  is  the  one  that  appears  in  all  the  archaic 
members  of  the  different  classes,  and  may  be  recog¬ 
nized  in  the  Polyplacophora,  the  rhipidoglossate 
Gastropoda,  the  protobranchiate  Pelecypoda,  and  in 
the  Cephalopoda.  This  structure,  nevertheless,  is 
limited  by  the  confined  space  of  the  pallial  cavity, 
and  further  increase  of  surface  can  only  be  gained 
by  the  corrugation  of  the  gill-filament.  A  beginning 
of  such  plication  is  observable  in  the  case  of  Pleuro- 
tomaria,  and  doubtless  it  exists  in  other  Aspido- 
branchs  as  well ;  but  it  is  carried  to  a  much  greater 
degree  in  the  Cephalopoda,  in  which  the  gill-fila- 
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ments  exhibit  two  series  of  plications  crossing  one 
another. 

In  the  Gastropoda  the  progressive  atrophy  and 
disappearance  of  the  right  (originally  left)  ctenidium 
as  one  ascends  from  lower  to  higher  members  has 
already  been  alluded  to  {ante,  p.  24).  The  initial 
stage  of  this  is  shown  in  Pleurotomaria ,  but  it  is  far 
more  marked  in  Scissurella.  In  the  Pectinibranchia 
not  only  has  one  ctenidium  disappeared,  but  the 
other  (except  in  the  case  of  Valvata )  has  become 
attached  by  its  whole  length  to  the  wall  of  the 
pallial  cavity,  and  as  a  consequence  has  parted  with 
the  whole  of  the  row  of  filaments  on  that  side  ;  so 
that  three-quarters  of  the  gill-potentiality  of  the 
primitive  mollusc  is  sacrificed.  By  way  of  partial 
compensation  the  individual  gill-filaments  have  been 
somewhat  lengthened  till  the  familiar  pectinibranch 
condition  arises.  In  Ianthina  (Plate  XXX.,  Fig.  2) 
these  gill-filaments  are  furthermore  plicated. 

The  complicated  modifications  that  take  place  in 
the  gills  of  the  Pelecypoda  have  already  been  described 
(ante,  pp.  28  and  29),  since  the  classification  of  the 
group  is  based  thereon,  and  need  not  be  redescribed. 

Many  kinds  of  aquatic  molluscs  have  lost  their 
gills  altogether,  and  in  these  cases  the  respiratory 
function  is  taken  up  by  the  mantle.  This  is  the 
case  with  the  Common  Limpet  (Plate  IX.,  Fig.  7); 
the  circle  of  “  gills  ”  surrounding  the  edge  of  the 
mantle  just  under  the  shell  are  outgrowths  of  the 
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mantle.  So,  too,  are  the  plume-like  gills  of  many  of 
of  the  Nudibranchs  (Plate  XII.,  Fig.  20-28),  but  in 
others  of  this  group  those  curious  outgrowths  known 
as  “  cerata,”  as  well  as  the  general  mantle  surface, 
also  take  on  the  function  of  respiratory  organs. 

In  the  terrestrial  Snails  and  freshwater  Pulmonates 
respiration  is  carried  on  by  means  of  the  complex 
network  of  blood-vessels  that  overspread  the  roof  of 
the  pallial  cavity,  which  thus  acts  as  a  “  lung.”  In 
one  family  of  marsh  -  frequenting  Snails  (Ampul- 
lariidse)  the  pallial  chamber  is  divided  into  two, 
the  right-hand  containing  a  gill,  while  the  left  is 
converted  into  a  pulmonary  chamber,  whose  opening 
is  transformed  into  an  extrusible  siphon  which  the 
animal  uses  if  near  the  surface  of  the  water ;  or  it 
can  breathe  by  its  gill  under  water  and  by  its  lung 
when  out  of  water  (Plate  II.,  Fig.  1). 

All  these  changes  appear  to  be  made  in  response 
to  the  demands  of  the  environment,  even  the  highly 
complicated  structure  evolved  in  the  Pelecypoda  is 
a  question  of  the  requirements  of  respiration  solely. 
The  majority  of  the  gill-bearing  Gastropoda  and  the 
less  specialized  Pelecypoda  live  in  waters  that  are 
constantly  in  a  state  of  more  or  less  agitation,  and 
where,  consequently,  entangled  oxygen  is  compara¬ 
tively  abundant ;  whereas  the  Bivalves  that  burrow 
do  not  get  the  water  in  their  lurking-places  so  fully 
or  so  frequently  aerated,  and  hence  the  necessity  for 
being  able  to  extract  proportionately  more  oxygen 
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from  the  water  around  them,  and  the  consequent 
development  of  the  gill  in  response  to  this  demand. 

The  fact,  for  instance,  that  Anodonta  has  developed 
such  a  complicated  gill-structure  becomes  intelligible 
when  it  is  borne  in  mind  that  it  lives  mostly  in  ponds 
or  sluggish  water,  and  has,  moreover,  for  six  or  eight 
months  out  of  the  twelve  to  shelter  within  its  gill- 
chamber  hundreds  of  young,  all  like  itself  consuming 
oxygen  from  the  same  limited  supply. 

In  the  nervous  system  of  the  Mollusca  (Plate  III., 
Fig.  3)  a  definite  progressive  development  is  trace 
able.  In  the  earlier  and  more  archaic  Gastropoda 
the  nervous  system  is  diffuse,  the  nerve  ganglions 
are  comparatively  widely  separated,  and  the  con¬ 
nectives  and  commissures  that  unite  them  are  long. 
Passing  to  higher  and  higher  representatives,  the 
nerve  centres  tend  to  become  more  and  more  con¬ 
centrated  ;  at  first  the  sensory  and  motor  nerve 
centres,  and  then  all  the  others,  till  they  form  a  ring 
round  the  anterior  part  of  the  oesophagus,  and  finally 
are  intimately  united  and  localized  on  the  dorsal 
surface  of  the  latter,  as  in  Pleurobranchus ,  or  the 
ventral  side,  as  in  the  thecosomatous  Pteropods. 
This  progressive  advance  is  observable  also  in  the 
Cephalopoda,  and  to  a  lesser  degree  in  the  Pele- 
cypoda,  and  even  the  Amphineura. 

Of  the  sensory  organs,  only  the  eyes  call  for 
mention.  With  the  exception  of  the  Cephalopods, 
and  possibly  the  Heteropods,  the  vision  of  the 
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Mollusca  is  limited.  The  Cephalopods  and  Gastro¬ 
pods  afford  instances  of  progressive  development  in 
this  organ.  In  Nautilus  and  in  the  Limpet  the  eyes 
are  simple  pigmented  infoldings  of  the  integument 
without  any  refractive  body  (Plate  XXIX.,  Fig.  12,  C). 
A  crystalline  lens  is  present  in  the  more  archaic 
rhipidoglossate  Gastropods,  and  in  the  rest  of  the 
Gastropoda  this  is  enclosed  by  a  cornea  (Plate 
XXIX.,  Fig.  12,  B).  A  cornea — incomplete  in  the 
Oigopsida  (Plate  XXIX.,  Fig.  12,  A),  but  complete 
in  the  Myopsida — is  also  present  in  the  dibranchiate 
Cephalopoda,  while  the  Octopus,  in  addition,  pos¬ 
sesses  an  eyelid.  In  those  cases  in  which  the  eye 
becomes  buried  in  the  integuments,  or  the  animal 
is  abyssal  or  subterranean  in  habitat,  this  organ 
tends  to  become  rudimentary  (certain  Naticidae,  Bul- 
lidse,  the  Pleurobranchidae,  and  some  Pulmonates)  or 
to  be  wholly  wanting  (sundry  species  of  Naticd, 
Terebra,  of  the  Olividae,  Bullia,  some  subterranean 
Pulmonates,  certain  abyssal  Gastropods,  internal 
parasites  like  the  Entoconchidae,  and  pelagic  forms 
such  as  Ianthina  and  the  Pteropods). 

Among  the  Bivalves,  except  the  Mytilidae  and 
Pteria,  true  cephalic  eyes  are  wanting  in  the  adult, 
though  present  in  some  larvae. 

Accessory  eyes  are  developed  in  some  molluscs  in 
other  parts  of  the  body.  In  certain  species  of  Chiton 
scattered  over  the  shell  are  many  thousands  of  eyes, 
some  with  and  some  without  crystalline  lenses  ;  they 
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are  ranged  in  rows  running  from  the  front  beak  of 
each  shelly  plate  diagonally  to  its  outer  edge.  Some 
species  of  the  pulmonate  Oncidium  have,  in  addition 
to  the  eyes  on  the  tentacles,  a  large  number  of 
others  situated  on  tubercles  over  the  back.  These 
particular  Slugs  are  said  only  to  be  found  in  the 
mangrove  swamps  where  the  peculiar  fish  Perio- 
phthalmus  abounds,  hopping  along  the  shore  in 
search  of  prey,  and  it  has  been  suggested  that  there 
may  be  some  connection  between  these  two  occur¬ 
rences,  but  nothing  very  definite  has  been  decided. 

In  certain  of  the  Pelecypoda  accessory  eyes  are 
found  on  the  edges  of  the  mantle  and  at  the  extrem¬ 
ities  of  the  siphons.  In  the  Arcidse  there  are  com¬ 
pound  eyes  to  the  number  of  more  than  two  hundred 
placed  along  the  mantle  margin.  Pecten  (Plate  XV., 
Fig.  8)  and  Spondylus  have  nearly  as  many,  but  they 
are  isolated  and  borne  each  on  a  short  tentacle,  more 
being  found  on  the  margin  of  the  left,  or  upper,  than 
on  that  of  the  right,  or  lower,  mantle  lobe.  The 
structure  of  these  accessory  eyes  in  Oncidium  and 
the  Pectenacea  resembles  the  vertebrate  eye  in  that 
the  visual  rods  are  turned  away  from  the  light. 
Less  complex  visual  organs,  but  nearly  equally  sensi¬ 
tive  to  light,  are  found  in  the  mantle  margin  of 
Ostrea,  Pteria,  Pinna ,  and  Mactra.  The  tentacles  at 
the  ends  of  the  siphons  of  Cardium  (Plate  XXIX., 
Fig.  13),  Lithodomus,  PJiolas,  My  a,  Ensis,  and  others, 
bear  eyes  that  are  more  or  less  sensitive  to  light  and 
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shade,  and  so  warn  their  possessors  of  the  approach 
of  possible  danger. 

With  all  this  capacity  for  ready  response  to  the 
action  of  environment,  it  is  little  wonder  that 
members  of  widely  different  families  and  even  orders, 
subjected  to  similar  conditions  of  existence,  should 
come  to  bear  striking  resemblance  to  one  another. 
To  the  recurrence  of  the  Limpet-shaped  shell  and 
the  repetition  of  the  Slug-like  form,  allusion  has 
already  been  made  (ante,  pp.  103  and  106).  Many 
other  similar  instances  occur  among  Gastropods, 
notably  Sycotypus  (Rhipidoglossa),  which  resembles 
Ficus  (Taenioglossa)  Plate  XXXII.,  Figs.  11  and 
12),  and  Strombus  Mauritianus  (Taenioglossa), 
simulating  Conus  Janus  (Toxoglossa),  while  there 
are  equally  noteworthy  examples  among  the 
Pelecypoda.  Coralliophaga,  a  genus  of  Cyprinidae 
(Eulamellibranchia),  in  its  external  appearance 
closely  resembles  Lithodomus,  one  of  the  Mytilidae 
(Filibranchia)  (Plate  XXXII.,  Figs.  17  and  18),  whose 
burrows  it  occupies  (ante,  p.  54).  Dreissensia,  the 
freshwater  Zebra  Mussel,  belonging  to  the  Sub- 
mytilacea  (Eulamellibranchia),  is  constantly  mis¬ 
placed  on  account  of  its  striking  similarity  to  Septifer 
with  the  Mytilacea  (Filibranchia)  (Plate  XXXII., 
Figs.  13  and  14).  Another  noteworthy  instance  is 
that  afforded  by  Petricola  pholadiformis,  one  of  the 
Veneridae,  recently  introduced  into  this  country, 
seemingly  with  Oysters  from  America,  that  at  first 


EVOLUTION 


135 


glance  is  remarkably  like  Barnea  (Pholadida), 
and  occurs  in  similar  situations  (Plate  XXXII., 
Figs.  15  and  16). 

The  reproduction  of  lost  parts  takes  place  to  a 
considerable  extent  among  the  Mollusca.  Experi¬ 
ments  made  in  the  eighteenth  century  by  Spallanzani, 
and  fully  confirmed  later  by  Tarenne,  go  to  show  that 
Snails  can  reproduce  not  only  the  tentacles,  but  even 
at  times  the  whole  head,  while  Madame  Power 
obtained  similar  results  so  far  as  portions  of  the  foot, 
mantle,  and  tentacles  of  marine  species  were  con¬ 
cerned.  The  cerata  of  Nudibranchs  it  is  known  can 
be  reproduced,  as  well  as  the  arms  of  Cuttlefish  and 
the  siphons  of  Ensis  and  Solecuvtus.  In  some  cases 
self-amputation  can  be  voluntarily  performed  and 
the  parts  reproduced.  This  is  the  case  with  the 
swimming  lobes  of  Lobiger,  the  hind-portion  of  the 
foot  of  Harpa,  and  the  long  mantle  fringes  of  Lima. 
These  last  will  live  for  some  hours  after  separation 
from  the  animal.  The  phenomenon  has  also  been 
observed  among  Land  Snails.  Thus  in  Cuba, 
Gundlach  has  recorded  that  Pleurodonta  imperator 
and  P.  crassilabris  part  with  the  hind-portion  of  the 
foot,  which  will  show  signs  of  animation  fifty-four 
hours  after,  the  line  of  separation  always  occurring 
at  the  same  spot,  and  the  lost  part  being  soon  re¬ 
produced.  The  West  Indian  Stenopus  is  credited 
with  a  like  faculty.  In  the  Philippines,  Semper 
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records  finding  a  species  of  Helicarion  (already 
alluded  to,  ante ,  p.  124)  that  shed  the  “tail  ”  when 
touched  by  whisking  it  up  and  down  till  it  became 
detached,  or  if  seized  by  the  “  tail  ”  the  animal 
dropped  off  and  escaped. 


CHAPTER  VIII 

INSTINCT,  INTELLIGENCE,  AND  USES 

INSTINCT  and  intelligence  as  we  understand 
them  are  hardly  qualities  that  one  would  look  for 
in  molluscs,  nevertheless  the  homing  instinct  is  dis¬ 
played  by  more  than  one.  The  Limpet  is  well 
known  to  return  after  each  grazing  excursion  to  the 
selfsame  spot  on  the  rocks  to  which  it  has  fitted  its 
shell.  The  Common  Garden  Snail  and  the  Slugs 
punctually  return  after  each  nocturnal  ramble  to  the 
nook  or  corner,  crack  or  cranny  that  each  has  made 
its  home.  A  somewhat  higher  order  of  intelligence 
is  that  cited  by  Darwin  on  the  authority  of 
Mr.  Lonsdale,  in  which  a  Roman  Snail  (Helix 
pomatia )  made  its  way  from  an  ill-stocked  garden 
over  the  wall  to  one  rich  in  plant-life,  and  returning, 
fetched  a  weakly  companion,  which  it  piloted  to  the 
land  of  plenty  it  had  discovered. 

Madame  Power  declares  that  she  once  saw  an 
Octopus  in  her  aquarium  watch  a  Pinna  till  the  shell 
was  well  open  and  then  deliberately  place  a  fragment 
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of  rock,  which  it  held  ready,  between  the  valves  to 
prevent  them  closing,  when  it  easily  devoured  its 
defenceless  victim.  The  same  animal  was  also  seen 
to  watch  by  the  side  of  a  big  Gastropod  till  the  latter 
emerged  from  its  shell,  when  the  Octopus  pounced 
on  it. 

The  uses  to  which  Mollusca  and  their  shells  both 
have  been  and  are  put  seem  almost  endless. 
Primarily  they  have  served  from  prehistoric  times 
as  articles  of  diet.  The  shells  of  Oysters,  Mussels, 
Cockles,  Periwinkles,  and  other  edible  kinds,  mixed 
with  bones  of  beasts  and  birds  that  had  shared  their 
fate,  are  found  in  the  refuse-mounds  known  as 
“  kitchen  -  middens,”  which  range  from  ioo  to 
1,000  feet  in  length,  and  from  3  to  10  feet  high,  and 
which  occur  along  the  coasts  of  Denmark,  and  are 
even  represented  by  small  deposits  in  places  in  these 
islands.  Later-date  counterparts  of  these  refuse- 
heaps  are  met  with  in  North  America,  formed 
principally  of  the  valves  of  Venus  mercenaria,  in 
Brazil,  Tierra  del  Fuego,  Australia,  New  Zealand, 
etc.  In  caverns  in  Liguria  enormous  accumulations 
of  Limpet  shells  tell  a  like  dietary  tale. 

To-day  nearly  all  the  marine  Bivalves  are  eaten  in 
one  quarter  of  the  world  or  another,  as  well  as  many 
of  the  marine  Gastropods  and  even  Chitons.  Cuttle¬ 
fish  are  esteemed  in  Italy,  Provence,  Spain,  China, 
Japan,  and  the  East  generally. 

The  freshwater  molluscs,  being  less  tasty,  are  not 
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so  much  resorted  to,  but  they  have  some  adherents 
among  the  natives  of  Mauritius,  Guadeloupe,  and 
Cambodia;  even  in  France  some  of  the  freshwater 
Mussels  are  eaten  in  certain  localities. 

Land  Snails  have  been  consumed  from  very  early 
times.  The  yellow-banded  Snail  ( Helix  nemoralis ) 
figures  in  the  kitchen-middens,  and  the  Romans,  who 
were  great  snail-eaters,  most  probably  inherited,  and 
did  not  initiate  the  custom.  In  France  great 
quantities  of  the  larger  Snails  are  eaten,  and  formerly 
certain  annual  Snail  feasts  were  held  in  the  North 
of  England.  Different  kinds  furnish  repasts  in 
various  parts  of  the  world. 

How  far  molluscs  may  have  been  cultivated  for 
food  in  very  early  days  cannot  now  be  guessed,  but 
in  Roman  times  a  certain  Sergius  Orata,  about 
100  B.c.,  established  vivaria  for  Oysters  on  the 
Lucrine  Lake,  near  Baise,  and  obtained  much 
notoriety  for  his  produce.  To-day  Oyster  farms 
are  abundant  in  France,  England,  and  the  United 
States.  To  the  Romans  are  also  due  the  first 
“  cochlearia,”  or  Snail  farms,  invented  by  Fulvius 
Herpinus,  and  in  Central  France,  where  the  animal 
no  longer  lives,  masses  of  the  shells  of  the  Roman 
Snail  {Helix  pomatia )  mark  the  former  sites  of  such. 
Similar  farms  are  in  use  on  the  continent  at  the 
present  day. 

Mollusca  are  further  very  largely  used  as  bait  in 
fishing.  Slugs  and  Snails  have  also  figured  copiously 
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in  the  Pharmacopoeia  from  Pliny’s  days,  and  down 
to  quite  recent  times  there  has  been  a  widely 
prevalent  belief  that  they  were  especially  efficacious 
as  a  remedy  for  consumption. 

After  food  comes  ornament.  In  various  caverns 
of  the  Stone  Age  in  Southern  France  numbers  of 
littoral  shells  bored  for  the  purpose  of  threading 
have  been  found,  as  well  as  fossil  shells  similarly 
treated.  Present-day  savages  in  all  parts  of  the 
world  utilize  them  for  personal  adornment  in  many 
ways,  sometimes  simply  boring  and  stringing  them, 
sometimes  preparing  portions  only  by  rubbing 
down  till  the  required  part  is  left.  Specially  prized 
kinds  are  either  employed  for  particular  forms  of 
ornament  or  are  reserved  for  the  exclusive  use  of 
chiefs.  Sections  of  big  Top  Shells  and  Cones  form¬ 
ing  large  rings  are  prepared  and  used  as  bracelets, 
and  recently  were  imported  in  quantities  as  armlets 
for  ladies  to  keep  up  the  long  gloves  then  in  fashion. 

Their  other  modern  uses  for  ornamental  purposes, 
as  well  known,  are  extensive  and  varied — from  ash 
trays  to  Mother  -  of  -  Pearl  inlaying  work,  while 
pearls  form  an  additional  item  apart,  and  have  been 
highly  esteemed  from  very  early  times.  These  are 
obtained  not  only  from  the  Pearl  Oyster  of  Ceylon 
and  the  East,  but  are  met  with  in  the  freshwater  Pearl 
Mussel  (Margaritana  margaritifer) ,  and  their  fishing 
once  formed  a  valuable  industry ;  while  the  occur¬ 
rence  of  pearls  in  the  Zebra  Mussel  ( Dreissensia )  in 
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Staffordshire  has  been  recorded.  Indeed,  the  Romans 
seem  to  have  held  the  British  freshwater  Pearls  in 
high  estimation ;  while,  according  to  Pliny,  Caesar 
dedicated  to  Venus  Genetrix,  and  hung  in  her 
temple  at  Rome,  a  breastplate  covered  with  British 
pearls,  though  these  were  possibly  from  the  marine 
Mussel,  which,  as  well  as  the  Oyster,  sometimes  yields 
pearls.  A  large  dull  kind  of  pearl  is  also  got  from 
Tridacna  (the  Giant  Clam),  and  pink  Pearls  from 
the  West  Indian  Fountain  Shell  {S  trombus  gigas),  as 
well  as  from  certain  Turbinella.  Fossil  pearls  of 
large  size  have,  moreover,  been  found  in  our  English 
chalk,  being  the  product  of  the  big  Bivalve  (Ino- 
ceramus )  that  occurs  therein.  Dr.  Willey  was 
fortunate  enough  to  obtain  a  large  pearl  from  a 
Nautilus  shell  in  New  Britain,  this  being  apparently 
the  only  one  known. 

For  practical  utilitarian  purposes,  however,  the 
South  Sea  islanders  make  the  most  use  of  shells. 
They  employ  them  as  sinkers  for  their  fishing  nets 
in  some  cases  as  bait  for  Cuttlefish,  manufacture 
fish-hooks,  weapons,  and  even  shaving  tools  out  of 
them. 

In  China  and  Japan  the  translucent  shells  of 
Placuna  placenta  are  used  for  windows,  and  there  is 
a  “  Window-Shell  ”  Oyster  fishery  near  Trincomalee, 
Ceylon. 

The  silky  byssus  of  Pinna  has  been  woven  into 
gloves,  caps,  stockings,  etc.,  and  Taranto,  in  South 
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Italy,  was  the  headquarters  of  this  quondam 
industry. 

In  some  quarters  of  the  globe  shells  serve  the 
purpose  of  money.  Of  these  the  best  known  is  the 
Money  Cowry  (Cyprcea  moneta),  which  used  to  pass 
for  currency  in  India,  and  is  still  largely  used  in 
West  Africa.  Among  the  tribes  of  North-Western 
America  a  species  of  Dentalium  was  employed  till 
superseded  by  blankets.  On  the  eastern  coast  of 
North  America,  “wampum”  was  long  the  medium 
of  exchange :  it  was  formed  of  beads  made  by  grind¬ 
ing  down  the  Common  Clam  ( Venus  mercenaria). 
Another  form  of  wampum,  made  from  Saxidomus 
and  Haliotis ,  was  current  in  California,  while  in 
Benguella  the  same  sort  of  money  was  manufactured 
out  of  a  Land  Snail  ( Achatina  monetaria). 

In  N  ew  Britain  the  native  shell-money,  or 
“  diwara,”  consists  of  shells  of  Nassa  callosa ,  bleached, 
perforated  by  knocking  off  the  curious  hump,  and 
threading  them  on  rattan  slips. 

Besides  these  there  is  the  shell-bead-money,  gener¬ 
ally  known  as  “  rongo,”  of  Malaita,  in  the  Solomon 
Islands,  which  is  of  three  colours — white,  red,  and 
black.  The  white  is  made  from  Area  granosa ,  the 
red  from  Chama  Pacifica,  and  the  black  from  a  black 
Mussel,  or  Pinna. 

More  quaint  was  the  custom  prevalent  at  one  time 
on  the  west  coast  of  Scotland,  whereby,  when  a 
bargain  was  struck,  each  of  the  parties  kept  one-half 


INSTINCT,  INTELLIGENCE,  AND  USES  143 


of  a  Bivalve  shell,  the  vendor  receiving  back  the 
counterpart  on  the  completion  of  the  transaction  by 
way  of  receipt. 

In  agriculture  shells  were  formerly  much  used  in 
districts  where  lime  was  scarce  for  dressing  the  soil, 
and  also,  it  has  been  stated,  in  the  manufacture  of 
porcelain,  but  for  this  there  appears  no  warranty. 

Dyes  have  been  extracted  from  molluscs.  The 
Tyrian  purple  of  the  ancients  was  obtained  from 
certain  species  of  Murex.  Aplysia,  the  Sea-Hare, 
yields  a  violet  fluid ;  so,  too,  does  Ianthina,  and  an 
indelible  dye  is  obtainable  from  the  common  Purpura 
of  our  coasts,  but  no  practical  use  appears  to  have 
been  made  of  them. 

As  some  measure  of  the  part  shells  play  in  com¬ 
merce  it  may  be  mentioned  that  in  1910  £587,115 
worth  of  shells  of  all  kinds  were  imported  into  this 
country,  nearly  one  quarter  being  from  Western 
Australia. 

While,  however,  man  has  thus  profited  by  the 
mollusc,  the  latter,  at  times  directly,  but  more 
frequently  indirectly,  has  its  revenge.  More  than 
one  diver  and  bather  has  suffered  from  the  embrace 
of  the  Octopus  and  supplied  sensational  material  for 
the  fiction  writer.  The  Cones  are  capable  of  inflict¬ 
ing  a  poisonous  bite  on  the  hand  of  the  unwary 
captor.  The  Oyster  and  Cockle  from  sewage  con¬ 
taminated  beds,  immune  themselves,  will  convey  the 
germs  of  typhus  to  the  consumer,  while  Mussels  are 
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frequently  the  cause  of  poisoning  when  eaten. 
Limncea  truncatula,  as  already  stated  (ante,  p.  79), 
is  the  intermediate  host  of  the  Liver  Fluke  of  Sheep. 

The  mischief  that  Slugs  and  Snails  can  work  to 
crops  and  in  gardens  is  only  too  well  known ;  the 
former  are  also  said  to  damage  corks. 

The  amount  of  mischief  that  has  been  caused  by 
the  Ship-worm  (Teredo)  is  almost  incalculable,  but 
with  the  passing  of  the  wooden  ship  and  the  ex¬ 
tensive  use  of  iron  and  steel  work  for  piers,  its 
destructive  energies  are  now  mainly  confined  to 
the  timber  work  of  groynes  and  landing-stages. 
There  it  is  still  the  despair  of  the  engineer,  for  no 
known  method  of  treating  the  piles  will  keep  the  foe 
at  bay. 

The  prices  paid  by  collectors  for  fine  specimens  of 
rare  shells,  although  at  one  time  considered  high, 
are  insignificant  beside  those  given  of  late  years  for 
scarce  postage  stamps.  Thus  £43  10s.  was  paid  in 
1854  f°r  a  Conus  gloriamaris,  and  £42  in  1865  for 
another  example.  The  latter  figure  was  also  realized 
the  following  year  for  a  specimen  of  Cyprcea  guttata , 
and  £40  for  a  C.  princeps ,  while  as  much  as  £100  is 
said  to  have  been  given  for  a  single  specimen  of  the 
heteropod  Carinaria,  now  worth  only  from  £5  to 
£10.  Of  late  years  the  highest  sum  paid  for  a  single 
shell  was  that  given  for  the  magnificent  Pleurotomaria 
Adansoniana ,  now  in  the  Natural  History  Museum, 
for  which  the  original  vendor  obtained  £55. 
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TEtheriidae,  58 
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Shell,  39 
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Amicula,  102 
Ammonites,  99 
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Ampullariidas,  58,  130 
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Anatinacea,  87 
Ancylidm,  58 

Ancyloceras  spinigerum,  xxii. 
Ancylus  (Freshwater  Limpet),  53, 
58,  65,  85,  90,  103 
Ancylus  fluviatilis,  xiii. 

Animals  feeding  on  Mollusca, 
76-78 

Annulus,  38 

Anodonta,  5,  53,  74,  92,  no,  114, 

131 

Anodonta,  Embryo,  xxix. 
Anodonta  cygncea  (Swan  Mussel), 

74-  89 
Anomia,  48 

Anomia,  Stages  in  growth,  95, 
xxix. 

Anomia  A chaus,  xvii. 

A  nostoma ,  98 

Anostoma  globulosum,  viii.,  xiii. 
Anterior  canal,  20 
Aperture  of  Shell,  19 
Apex,  19 

Aplacophora,  14,  15,  127 
Aplecta  hypnorum,  59 
Aplustrum  aplustre,  xii. 

Aplysia  (Sea  Hare),  25,  55,  143 
Aplysia  depilans,  xii. 

Aplysiidae,  25 
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Aporcmodon,  53,  103 
Aporrhais,  97 
Aporrhais  pes-pelecani,  ii. 

Area  (Ark  Shells),  32,  34,  48,  106 
Area  granosa,  142 
Area  Noce,  xvii. 

A  rca  vivipara,  92 
Area  zebra,  xvii. 

Ascestes  bicarinatus,  xxi. 
Archanodon  Jukesii,  46 
Archidoris t  90 
Archidoris  flammea,  12 1 
A  rchitectonica  pcrspectivum ,  vii. 
Arcidae,  109,  133 
Ark  Shells.  See  A  rca. 

Argonauta  (Paper  Nautilus),  40, 
61,  70,  88,  91 
Argonauta  argo,  xxi. 

Argonauta  Mans,  xxv. 

Arion,  106 

Ariophanta  Dohertyi ,  120 
AriopJianta  lavipes,  xiii. 

Arms  of  Cephalopods,  35 
Ascoglossa,  12 

Aspidobranch  :  Foliate  Gill,  iii. 
Aspidobranchia,  24 
Assemania,  57 
Astarte ,  63,  88 
Astarte  sulcata,  xviii. 
Athoracophorus,  106 
Atlanta  Peroni,  x.,  xxvi. 
Atractites,  48 
Aturia  ziczac,  xxii. 

A  tys  naucum ,  v. 

Auger  Shells.  See  Terebra. 
Aulacoceras ,  48,  hi 
Auricula,  21 
Auricula  Judce,  xiii. 

Auriculidae,  53,  60,  96 
A  vicula  =  Pteria 

Baculites  anceps,  xxii. 

Balea,  89 

Balea  perversa,  xiii. 

Bankivia  varians,  ix. 

Bargains  struck  with  shells,  142 
Barnea,  135 
Barnea  Bakeri,  xx. 

Barnea  Candida,  xxxii. 


Basommatophora,  25 
Bathydoris  abyssorum,  56 
Bear’s  Claw.  See  Hippopus. 
Bela,  63 

Belem nitella  mucronata ,  xxv. 
Belemnites,  36,  42,  49 
Belemnites,  40 
Belemnites  restored,  xxiii. 

B  elemnoteuthis ,  42,  xxiv, 
Belerophon,  20 
BeleropJion  bicarinatus,  vii. 
Beloptera  belemnitoides,  xxv. 

Belo sepia,  xxiv. 

Belosepia  sepioidea,  xxv. 
Beloteuthis,  49,  in 
Bithynia,  53 

Black  Slug.  See  Arion. 
Blceospira  echinus,  98,  xxxii. 
Blister  Pearls,  5 
Brachypodella  Broohsiana,  98, 
xxxii. 

Brackish  Water  Molluscs,  57 
Brechites  (Water-pot  Shell),  32, 
33 

Brechites  vaginiferus,  xx. 

Brownia,  93 

Buccinum  (Whelk),  12,  24,  55, 
63,  68,  89 

Buccinum  undatum  (Common 
Whelk),  55,  ii. 

Buccinum  undatum,  Egg-capsules, 

XXX. 

Buccinum  undatum:  radula,  iii. 

Bulla,  25 

Bulla  ampulla,  xii. 

Bullia,  132 
Bullidae,  132 
Bullinella,  iii 
Bullinella  cylindracea,  xii. 
Burrowing,  Bivalves’  method  of 
118 

Bursa  lampas,  vi . 

Byssus,  30 
Bythinia  =  Bithynia. 

Ccecilioides,  60 
C cecum,  21 

Ccecum  imperjoratum,  vii. 
Calcarella,  93 
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Calistochiton,  88 
Calliostoma  ziziphinus,  ix. 

Callus,  19 

Calyptrcea  Chinensis,  91,  x. 
Campylosepia,  48 
Canarinm  Bartonense ,  v. 
Cancellaria,  63 
Cancellaria  reticulata,  xii. 

Canidia,  58 
Capulidae,  103 
Capulus  Hungaricus,  x. 

Cardiapoda  placenta,  xxvi. 
Cardiidae  (Cockles),  35,  48,  118 
Cardiniidae,  46,  47 
Cardita  calyculata,  xviii. 

Cardita  crassicostata,  xvi, 

Cardium  (Cockle),  53,  57,  74,  107, 
133 

Cardium  edule  (Common  Cockle), 
Siphonal  openings,  xxix. 
Cardium  lyratum,  xxix. 

Cardium  pseudolima,  xvi. 
Carinaria,  69,  144 
Carinaria  cristata,  xxvi. 
“Cartilage”  of  bivalve  hinge, 
3i 

Cartilage  of  Cephalopods,  37 
Carychium  minimum,  xiii. 

Cassis  flammea,  x. 

Cavolinia  tridentata,  xxvi. 
Cymatium  olearium :  buccal  plate, 
iii. 

Cellar  Snail.  See  Polita  cellaria. 
Cephalopoda,  10,  35,  45,  51,  75, 
88,  no 

Cephalopoda,  structure  of,  xxi. 
Cerata,  25,  130 
Cerebral  ganglia,  8 
Cerion,  64 
Cerion  uva,  xiii. 

Cerithium ,  57,  87 
Cerithium  nodulosum ,  v. 
Cetoconchidae,  35 
Chaetoderma,  10-12,  16,  56,  69 
Chatoderma  nitidulum ,  ix. 
Chaetodermatina,  16 
Chama ,  32 

Chama  macrophylla,  xix. 

Chama  pacipca,  142 


Chamostrea  albida,  xx. 

Chelodes,  46 
Chilinia,  57 
Chiton  squamosus,  ix. 

Chitonidae  (Chitons,  or  Coat-of- 
Mail  Shells),  7,  n,  14,  15,  53, 
89,  102,  132 
Chlamydoconcha ,  108 
Chlamydophorus,  106 
Circulatory  system,  7,  127 
Cirrotenthis ,  36,  43 
Clanculus  pharaonis,  ix. 
Classification,  14 
Clausilia,  23,  89,  123,  viii. 
Clausiliidae,  89 
Clausium,  23 
Clea,  58 

Cleavage  of  the  Egg,  92-93 
Cleodora,  61 

Cleodora  cuspidata,  xxvi. 

Clione  borealis ,  xxvi. 

Clione  limacina,  61 
Clymenia,  47 
Clymenia  striata,  xxii. 
Coat-of-Mail  Shells.  See  Chi¬ 
tonidae. 

Cochlearia,  139 
Cochlicopa  lubrica ,  xiii. 

Cochliolepis,  81 
Cockle.  See  Cardium. 

Cockles.  See  Cardiidae. 

Ccelum,  6 

Columbella  mercatoria,  xi. 
Columella,  19 
Commensalism,  80 
Common  Cockle.  See  Cardium 
edule. 

Common  Garden  Snail.  See 
Helix  aspersa. 

Conchyolin,  3 
Condylocardia,  109 
Cones,  Conidae.  See  Conus. 
Conoteuthis ,  xxiv. 

Conoteuthis  Dupiniana,  xxv. 

Conus,  21,  24,  63,  120,  125 
Conus:  radula,  iii. 

Conus  gloriamaris,  144 
Conus  Janus,  134 
Conus  marmoreus,  xii, 
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Conus  ponderosus,  vii. 

Conus  tesselatus,  vii. 

Copliinocevas  Eifelense,  xxii. 
Coralliophaga,  54,  81,  134 
Coralliophaga  coralliophaga ,  xxxii. 
Coralliophila,  81 
Corbicula  consobrina,  xviii. 

Corbula  sulcata ,  xix. 

Corburella,  49 
Cosnioceras  spinosum,  xxii. 

Cowry.  See  Cyprcea. 
Craspedochilus  cinereus,  Embryo, 
xxix. 

Cr  as  sat  ell  a,  64 
Crassatella  pulchra,  xviii. 
Cremnoconchus,  59 
Cresis  acicula,  xxvi. 

Crioceras,  38 
Crioceras  cristatum,  xxii. 
Cryptochiton,  102 
Cryptoplax,  102 
Cryptoplax :  radula,  iii. 
Cryptoplax  larvceformis,  ix. 
Ctenidium,  7 
Ctenodonta,  45 
Cuspidaria  cuspidata,  xx. 
Cuspidariidae,  35 
Cuvieria,  61 

Cuvieria  columnella,  xxvi. 
Cyclonema,  45 
Cyclophoridae,  60,  73 
Cyclophorus  involvulus ,  x. 
Cyclostomatidae.  See  Poma- 
tiidae, 

Cylindrites  acutus ,  xii. 
Cylindrobullina ,  47 
Cymatium  olearhm,  xxviii. 

Cymba,  88 
Cymbulia,  61 

Cymbulia  proboscidia,  xxvi. 

CyPrcca  (Cowry),  2,  21,  63,  97 
Cyprcca  Algoensis,  x. 

Cyprcea  capensis,  v. 

Cyprcea  guttata,  144 
Cyprcva  moneta,  142 
Cypraa  testudinaria,  xxvi, 

Cyprina,  63 

Cyprina  Islandica,  xviii. 
Cyrenidae,  49,  58 


Cyrtodaria,  63 
Cyrtodonta,  45 
Cyrtolites,  45 

Daudebardia  brevipes,  xiii. 
Daivsonella,  47 
Decapoda,  42 
Delphinula  laciniata,  ix. 
Dendronotus  frondosus,  123,  xii. 
Dendropupa,  47 

Dentaliidae  (Elephant’s  -  Tusk 
Shells),  10,  26 

Dentalium,  26,  47,  55,  95,  142 
Dentalium,  structure  of,  xv. 
Dentalium  elephantinum ,  xv. 
Dentalium  leptosheles,  56 
Dentalium  Tarentinum ,  Embryo, 
xxix. 

Despoenidae,  60 
Development  of  Embryo,  92 
Dextral  shells,  18 
Diaphora  tuba ,  98 
Dibranchia,  40,  42,  127,  132 
Dibranchiate  Cephalopod  shells 
compared,  xxiv. 

Dimyaria,  34 
Dipsaccus  spiratus ,  xi. 

Diseases  caused  by  Mollusca, 
143 

Dispersal  of  Mollusca,  83  et  seqq. 
Distribution,  51 

Distribution:  Land  “Regions,” 
66 

Distribution  :  Marine  “  Pro¬ 
vinces,  ”  62 
Diwara,  142 
Docoglossa,  10,  24 
Dog-Periwinkle.  See  Purpura. 
Dog-Whelk.  See  Nassa. 
Dolabella  Rhumphii,  v.,  xii. 
Dolium,  94 
Dolium  perdix,  ii. 

Dolium  galea,  x. 

Donax,  119 

Donax  denticulatus,  xviii. 

Doris,  74 

Dosinia  exoleta,  xix. 

Doto,  122 
Doto  coronata,  123 
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Dreissensia  (Zebra  Mussel),  30, 
58,  92,  134,  140 

Dreissensia  polymovpha,  xv.,  xviii., 
xxxii. 

Drupa  arachnoides,  v. 

Dwarfing,  113 

Dyes  extracted  from  Mollusca, 
J43 

Eccyliomphalus  Bucklandi,  v. 
Echinospira,  93 
Eggs  of  Mollusca,  89 
Elephant’s-Tusk  Shells.  See 
Dentaliidas. 

Elysia,  ii,  126 
Elysia  viridis,  xii. 

Emarginula,  94 
Emarginula  fissura,  vii. 

Embletonia  pulchra ,  xii. 
Embryonic  Shell,  19,  94 
Endodonta,  91 
Endogastric  Shell,  17 
Engina  tuvbinella,  xi. 

Elis  is  (Razor  Fish),  49,  55,  118, 
119,  133,  135 
Ensis  siliqua,  xix.,  xxx. 
Enteroxenos,  82 
Entocolax,  82 
Entoconcha,  81,  82 
Entoconchidae,  132 
Entosiphon ,  82 
Entovalva,  81,  109 
Eolis,  74 
Eopteria,  45 

Ephippodonta,  27,  80,  109 
Epidermis,  3 
Epiphragm,  73 
Epistethe ,  82 
Epitoniidae,  46 
Epitonium,  126 
Epitonium  pretiosa,  v. 

Epitonium  T uvtonis  :  radula,  iii. 
Equivalve,  31 
Eulamellibranchia,  34 
Eulima ,  81 
Eulima  polita,  xxvi. 

Eurybia  Gaudichaucli ,  xxvi. 
Euthyneura,  23,  24,  87 
Evolution,  100 


i  Exogastric  Shell,  17 
j  Eyes,  8,  131-133,  xxix. 

:  Facelina  coronata,  xii. 

;  Fasciolaria  tulipa,  xi. 

1  Favorinns  bvanchialis,  Embryo, 
xxix. 

'  Feeding  tracks,  67 
Ficus,  134 

j  Ficus  ventncosus ,  xxxii. 
Filibranchia,  34 
Firola,  69 
Fissurella ,  95,  103 
Fissuvella,  Stages  in  growth,  xxix. 
Fissurella  Listen,  ix. 

Fissurellidae,  24,  53,  94 
|  Flat  coiled  Water  Snail.  See 
Planorbis. 

Food  for  Animals,  Mollusca  as, 
76 

Food  for  Man,  Mollusca  as,  138 
j  Food  of  Mollusca,  67 
Foot,  2,  16,  30,  35,  114 
Fordilla ,  45 

Fresh-water,  Marine  Molluscs 
in,  53 

Fresh-water  Limpet.  S eeAncylus. 
Fresh-water  Molluscs,  57-58 
Fresh-water  Mussels.  See 
Unionidae. 

|  Fresh-water  Pearl  Mussel.  See 
Margavitana. 

Funnel  of  Cephalopods,  56 
Fusus,  97 
Fusus  coins,  v. 

I  Gadinia,  53,  103 
Gadinia  Peruviana,  xxvi. 
Galeomma  Turtoni,  xviii. 
Galeommidae,  27 
Ganglia,  6,  8 
Gastrochasna,  32,  33 
Gastrochana  mumia,  xix. 
Gastropoda,  16,  51 
Geological  Flistory,  44 
Geo?nalacus  (Kerry  Slug),  120 
:  Geomelania,  60 
I  Geoteuthis,  49,  iii 
Giant  Clam.  See  Tridacna. 
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Gibbula  cinerea :  radula,  iii. 
Gibbus,  98 

Gibbus  Lyonetanus,  xxxii. 

Gills,  7,  28,  29,  128-131,  iv. 
Girdle  of  Chitons,  15 
Gizzard,  69,  124 
Glaucomya,  58 
Glaucus  Atlanticus,  xii. 

Glochidium,  82 
Glycimcris  latitans,  xvi. 

Glycimeris  pectinifonnis.  xvii. 
Glyptosoma,  21 
Gonatus,  127 

Grey  Slug.  See  Limax  maximus. 
Growth,  5 

Gryphaa  arcuata ,  98,  xxx. 

Guard  of  Belemnite,  40 

Habits  of  Mollusca,  67 
Haliotidae,  24,  53 
Haliotis  (Ormer),  11,  20,  24,  53, 
95,  142 

Haliotis  tubcrculata,  vii. 

Hamites,  38 

Hamites  attenuatus,  xxii. 

Harpa,  63,  116,  125,  135 
Harpa  ventricosa ,  xi. 

Hearing,  9 
Heart,  6,  127 
Hectocotylization,  88 
Helcion,  57 
Helicarion,  136 
Helicarion  tigrinus,  124 
Helicella  conspurcata,  78 
Helicella  itala,  77 
Helicella  virgata,  114 
Helicigona  lapicida ,  xiii. 
Helicinidse,  60 
Helicoceras  rotundum,  xxii. 
Helicostyla,  120 
Helix,  12,  48 

Helix  aspersa  (Common  Garden 
Snail),  12,  75,  90,  126,  137, 
xxxi. 

Helix  desertorum,  61,  75,  120,  xiii. 
Helix  liortensis,  feeding  tracks, 
xxvii. 

Helix  lactea,  71 
Helix  nemoralis,  77,  139 


Helix  nemoralis  :  mandible,  iii. 
Helix  Pisana ,  1 1 3 
Helix  pomatia  (Roman  Snail),  73, 
137.  139 

Helix  pomatia  :  radula,  iii. 

Helix  tristis,  60 
Helix  Vcatchii,  75 
Helminthochiton,  46 
Hermaphroditism,  87 
Hermaa  bifida ,  121,  xii. 

II ernura  dendritica ,  121 
Heteromyarian,  34 
Heteropoda,  56,  105,  117 
Heterostrophy,  19 
Hinge  line,  32 
Hinge  plate,  32 
Hinge  teeth  of  bivalves,  3 1 
Hinnites  sinnosus,  xvii. 
Hipponycidas,  103 
Hipponyx,  68 
Hippopus,  106 
Hippopus  maculatus,  xix. 
Hippuritidae,  49 
Hoi  opes  a,  45 

Holostomatous  shells,  20 
Homing  instinct,  137 
Hyalcea,  61 
Hyalimax,  106 
Hybernaculum,  73 
Hybernation,  72 
Hydrocenidae,  60 
Hyperstrophy,  18,  iv. 
Hypostracum,  4 
Hypselostoma,  98 

Ianthina  (Purple  Sea  Snail),  56, 
69,  80,  89,  116,  126,  129,  132, 
143 

Ianthina  fragilis,  x.,  xxx, 
Imperatov  olivaceus,  viii. 
Incubatory  Mollusca,  91 
Inequilateral,  31 
Inequivalve,  31 
Ink-sac,  36 
Inoceramus ,  14 1 
Iphigenia,  57 
Isocardia,  107 

Isocardia  humana,  xviii.,  xxx. 
Isomyarian,  34 
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Jaws,  g 

Jorunna  Johnstoni,  83,  123 
Jovunna  Johnstoni,  Egg-ribbon, 

XXX. 

Juusseaumia ,  80 

Kerry  Slug.  See  Geomalacus. 
Keyhole  Limpets.  See  Fissurclla 
and  Fissurellidae. 

Labial  palps,  30 
Labium,  20 
Labrum,  20 
Lacuna,  63 
Lacuna  pallidula,  87 
Lamellar ia,  93 
Lamellaria  perspicua,  123 
Lamellariidae,  69 
Lamellibranchia,  26 
Lampsilis ,  88 
Lanistes,  18 
Lanistes  Bolteniana ,  v. 

Larval  forms,  93,  94 
Lasscea ,  118 
Lateral  teeth,  12 
Leioglossa,  42 
Leiopistha,  49 
Lepeta,  57 

Leptochiton  benthus,  55 
Leptoconcha,  81 
Lepton,  80 

Lepton  squamosum ,  80,  xv. ,  xviii. 
Leucochroa,  105 
Libera ,  91 

Life,  duration  of,  74 
Life,  tenacity  of,  75 
Ligament,  31 
Lima,  55,  122 
Lima  cardiiformis,  xviii. 

Lima  Mans,  122 
Lima  subauriculata,  xviii. 
Limacina  antarctica ,  61,  xxvi. 
Limacina  helicina,  61 
Limax,  106 

Limax :  mandible,  iii. 

Limax  arbor  urn,  120 
Limax  maximus  (Grey  Slug),  12, 
xiii. 

Limncea,  10,  52,  53,  65,  90 


Limncea  Burnetti ,  65 
Litmitca  Hookeri,  59 
Limncea  involuta,  65 
Limncea  palustris,  xiii. 

Limncea  per eger ,  71,  xiii. 

Limncea  stagnalis ,  114,  xiii. 
Limncea  stagnalis  :  mandible,  iii. 
Limncea  truncatula,  79,  121,  144 
Limnaeidas,  58 
Limnaeidae  on  land,  59 
Limopsis  aurita,  xvii. 

Limpet.  See  Patella. 

Lines  of  growth,  5 
Liomesus,  63 
Liomesus  Dalei,  90 
Lipocephala,  26 
Lithodomus,  54,  81,  133,  134 
Lithodomus  lithophagus ,  xvii,, 
xxxii. 

Lithophagus,  48 
Litiopa,  57 

Littorina  (Periwinkle),  12,  53,  54, 
57,  74.  87,  88,  104,  1 16 
Littorina  arboricola,  59 
Littorina  littorea  (Common  Peri¬ 
winkle),  x. 

Littorina  muricata ,  75 
Littorina  obtusata,  87,  123 
Littorinidae,  53 
Lobiger,  135 
Lobiger  Philippii,  xii. 
Locomotion,  114-119 
Loligo,  42,  89,  no 
Loligo  Forbesi ,  xxv, 

Loligo  vulgaris,  xxi. 

Lorica,  14 

Lucina  Pennsylvania ,  xviii 
Lutraria  oblonga,  xix. 

Lyons  ia,  63 
Lyonsia  Norvegica,  xx. 


Macoma,  57 

Macro schisma  maxima,  ix. 

Mactra,  133 

Mactra  stultorum,  xviii. 

“  Macgillivraya,"  93,  94 
' '  Macgillivrayia  pelagica,  ’  ’  xxvi. 
Magilns,  68,  80,  xxviii. 
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Malleus  vulgaris,  xvii. 

Mandibles,  9 
Mangilia  tceniata,  xii. 

Mantle,  2 

Mantle  cavity,  36 

Mantle  opening  in  bivalves,  27, 

IV. 

Margarita,  63 

Margaritana  margaritijera  (Fresh¬ 
water  Pearl  Mussel),  140 
Marginella,  63,  125 
Marine  forms  on  land,  59 
Marisa  cornu-arietis,  v. 

Martesia  acuminata ,  xx. 

Medicine,  Snails  used  in,  140 
Megalodontidae,  46 
Mcgaspira  elatior,  xiii. 

Melampus,  116 
Melania ,  48,  52,  88,  91 
Melaniidse,  58 
Melanopsis,  52 

Meleagrina  (Pearl  Oyster),  5,  79, 
140 

Meleagrina  barbata,  xvi. 

Meleagrina  margaritifer ,  xvii. 
Mercenaria  Mortoni ,  xvi. 

Meretrix  dione,  xix. 

Metapodium,  117 
Metostracon,  106 
Mimicry,  123 
Mitra  episcopalis ,  xi. 

Mitrularia  Dillwyni ,  x. 

Modiolaria,  63 
Modiolaria  m  armor  at  a,  80 
Modiolaria  marmorata,  Embryo, 
xxix. 

Modioloides  priscus,  45 
Modiolus  =  Volsella 
Moisture,  need  of,  70 
Mollusca,  definition,  1 
Money  Cowry,  142 
Monomyaria,  34 
Monopleura  imbricata,  xix. 
Montacuta,  80 
Montacuta  substriata,  xviii. 

Money,  Shells  used  for,  142 
Morum  cancellata,  v. 

Mother  of  Pearl,  4 
Mouth  of  Shell,  19 


Mucus  used  in  crawling  and 
climbing,  115 
Murchisonia,  45 
Mur  ex,  68,  69,  143 
Murex  haustellum,  xi. 

Mur  ex  palma-rosce,  v. 

Murex  ramosus,  xxxii. 

Murex  tenuispina ,  v. 

Mussel,  Common  Marine.  See 
Mytilus. 

Mussels,  Freshwater.  See  Uni- 
onidae. 

Mutelidae,  58 

Mya,  35,  57,  63,  1 18,  133 

My  a  truncata ,  xv.,  xix. 

Myidae,  108 

Myochama  anomoides ,  xx. 
Myopsida,  42,  132 
Mytilidae,  9,  46,  109,  132 
Mytilus  (Common  Mussel),  26, 
34,  53,  54,  57,  6i,  74,  107,  112, 

113 

Mytilus  Californicus,  xvi. 

Mytilus  edulis,  61 
Mytilus  samar agdinus,  xviii. 
Myzomenia  Banyulensis,  Embryo, 
xxix. 

Nacreous  layer,  4 

Nassa  (Dog-Whelk),  24,  54,  68, 

87,  104 

Nassa  arcularia,  xi. 

Nassa  callosa,  142 
Nassa  neritea,  xi. 

Nassodonta,  58 
Natalina,  70 
Natica,  19,  68,  1 16,  132 
N at ica  A  Ideri,  ii. 

Natica  didyma,  vi. 

Natica  her  os,  vi. 

Natica  mamilla ,  vi. 

Natica  monilifera  :  radula,  iii. 
Natica  Recluziana,  vi. 

Naticidae,  132 
Nautiloidea,  39,  41,  46,  no 
Nautilus,  5,  10,  35,  36,  64,  70, 

88,  no,  in,  119,  127,  132,  141, 
xxi. 

Nautilus  pompilius,  i. 
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Nautilus  radiatus,  xxii. 

Neomenia  carinata,  ix. 
Neomenians,  69 
Neomeniina,  15,  87 
Neptunea,  63 
Neptunea  antiqua,  55 
Nerita,  21,  57,  63 
Nerita  ustulata,  ix. 

Neritidas,  103 
Ncritina  =  Theodoxis 
Neritodryas,  59 
Nerve  centres,  6 
Nervous  system,  7,  131,  iii. 
Nidamental  ribbon,  89 
Northern  range  of  Mollusca,  59, 
60 

Notarchus,  117 
Nucleus  of  shell,  19 
Nucula  (Nut  Shell),  32,  34,  106, 
118 

Nucula  CobboldicE,  xvii. 

Nuculidae,  109 

Nudibranchia  (Sea  Slugs),  25,  69, 
80,  105,  130 

Nut  Shells.  See  Nucula. 

Ocean-swimming  Mollusca,  56 

Octopoda,  42 

Octopus,  43,  75,  132,  137 

Odostomia,  19 

Oigopsida,  42,  132 

Oleacina,  70 

Olfactory  sense,  9 

Oliva,  63,  1 19 

Oliva  porphyria,  xi. 

Olivella  jaspidca,  xi. 

Ommastrephes,  xxiv. 

Oncidiidae,  96 
Oncidium ,  53,  106,  133 
Onychoteuthis  Banksii,  xxv. 

Opeas,  88 

Opening  shells  for  prey,  69 
Operculum,  22,  96 
Operculum,  types  of,  viii. 
Opisthobranchia,  25,  126 
Opisthogyre,  31 
O pisth 0 stoma,  98 

Opisthostomagrandispinosa,  xxxii. 
Opisthoteuthis,  43 


Ormer.  See  Haliotis. 

Ornament,  uses  for,  140 
Ornamentation,  5,  21 
Orthoceras,  37 
Orthoceras  Ludense,  xxii. 
Orthogyre,  31 
Oscanius,  122 

Oscanius  membranaceous,  xii. 
Osphradium,  9 
Ostracum,  4 

Ostrea  (Oyster),  26,  34,  35,  74, 
83,  89,  98,  1 12,  119,  133 
Ostrea  cornucopia,  98 
Ostrea  cdulis,  Embryo,  xxix. 
Ostrea  Ricordeana,  xviii. 

Ostreidae,  109 
Otocysts,  9 

Oviparous  Mollusca,  88 
Ovo-viviparous  Mollusca,  89 
Ovula,  121 
Owenella ,  45 

Oxygyurus  Keraudreni,  xxvi. 
Oyster.  See  Ostrea. 

Oyster  culture,  139 
Oysters  on  trees,  54 

Pace  of  a  Snail,  115 
Painter’s  Mussel.  See  Unio 
pictorum. 

Palaeoconcha,  34,  46,  109 
PalcBoctopus,  43 
PalcEOctopus  Newboldi,  49,  111 
Pallial  line,  33 
Pallial  sinus,  33 
Paludestrina  thermalis,  71 
Paludestrinidae,  58 
Pandora  incequivalvis,  xx. 

Panopea  Americana,  xix. 

Paper  Nautilus.  See  Argonauta. 
Parasites  of  Mollusca,  78,  79 
Parasitic  Mollusca,  81,  82 
Parmacella  calyculata,  xiii. 

Partula  faba,  xiii. 

Patella  (Limpet),  10,  n,  53,  94, 
103,  129,  132,  137 
Patella  vulgata ,  53,  ix. 

Patella  vulgata  :  radula,  iii. 
Patellidae,  10,  53 
Patina  Pellucida,  ix. 
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Pearl  Oyster.  See  Meleagrina. 
Pearls,  5,  140,  141 
Pearls,  origin  of,  79 
Pcctcn  (Scallop  Shell),  34,  112, 
1 19.  133 

Pecten  maximus,  55 
Pcctcn  opercular  is,  55 
Pcctcn  varius,  xv. 

Pectenacea,  133 
Pectinate  gill,  iii. 
Pectinibranchia,  24 
Pectinidse,  46 
P  cctunculus  —  Glycimeris 
Pedal  ganglia,  8 
Pcdicularia,  12 1 
Pedipes,  1 16 

Pedum  spondyloides,  xvii. 

Pelagia  alba ,  xxvi. 

Pelecypoda,  26,  51,  130 
Pen-and-ink  Fishes,  42 
Periostracum,  3 
Periphery,  19 
Peristome,  19 
Periwinkle.  See  Littorina. 
Perna,  63 

Petricola  pholadiformis,  134,  xxxii. 
Petricolidse,  49 
Phasianella  Australis,  ix. 

Philine,  in 
Philine  aperta ,  xii. 

Philobrya,  82,  92 
Philobryidse,  109 
Philomycus ,  106 
Pholadella,  46 
Pholadidea,  98 
Pholadomya  Candida,  xx. 

Pholas  (Piddock),  54,  119,  133 
Pholas  rivicola,5j 
Phragmocone,  40 
Phyllirrhoe,  56,  105 
Physa  (Bubble  Snail),  53,  65, 
105 

Physa  fontinalis,  xiii. 

Physidae,  58 
Phytia  myosotis,  xiii 
Piddock.  See  Pholas. 

Pinna,  4,  133,  141,  142 
Puma  nobilis,  xviii. 

Pinnidae,  46 


Pisidium ,  59,  92 
Pisidium  amnicum,  xv. 

Placuna  placenta,  141 
Planktomya,  119 
Planorbidae,  58 

Planorbis  (Flat-coiled  Water 
Snail),  10,  18,  48,  53,  65,  73,  90 
Planorbis  corneas,  xiii. 

Platyceras,  44 
Pleural  ganglia,  8 
Pleurobranchidae,  132 
Pleurobranchus,  131 
Pleuroceridae,  58 
Pleurodonta  crassilabris,  135 
Pleurodonta  imperator,  135 
Pleuropodia,  116 
Pleurotoma,  20 

Pleurotoma  Babylonia,  vii. ,  xii. 
Pleurotomaria,  20,  125,  128,  129 
Pleurotomaria  Adansoniana,  144 
Pleurotomaria  Anglica,  vii. 
Plicatnla,  64 

Pneumoderma  violaceum,  xxvi. 
Polita,  70,  126 

Polita  cellar ia  (Cellar  Snail),  68, 
xiii. 

Polygyra  hirsuta,  viii. 

Polygyra  thyroides,  78 
Polygyratia  polygyrata,  xiii. 
Polyplacophra,  7,  14 
Polypus  (Octopus),  36,  no 
Polypus  Digueti,  91 
Polypus  tuber culatus,  xxv. 

Polypus  tuberculatus :  mandibles, 
iii. 

Polypus  vulgaris  (Common  Octo¬ 
pus),  43 
Pomatias,  77 

Pomatias  elegans,  87,  ii. ,  viii. 
Pomatiidae,  60,  116 
Pond  Mussel,  kept  many  days 
out  of  water,  75 
Pond  Snails,  58 
Poromya  hyalina,  xx. 
Poromyiidae,  35 
Posterior  Canal,  20 
Potamides,  57 
Priscochiton,  46,  102 
Prodissoconch,  30.  94 
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Progression,  mode  of,  115 
Prolccanitcs  Henslowi,  xxii. 
Proneomenia  Sluiteri,  ix. 
Prodstracum,  40 
Propodium,  116 
Prosobranchia,  23 
Prosogyre,  30 

Protective  coloration,  119-121 
Protobranchia,  34 
Protoconch,  19,  94 
Psammobia ,  108 
Psammobia  squamosa ,  xix, 
Psammobia  vespertina,  xv. 
Pseudomilax,  106 
Psyche  globulosa,  xxvi. 

Pteria,  9,  74,  132,  133 
Pteria  hirundo ,  xvii. 

Pteriidae,  109 
Pterocera,  63,  97,  104,  117 
Pterocera  lambis,  v. 

Pteropoda  (Sea-Butterflies),  56, 
105,  117,  132 

Pulmonata,  10,  25,  126,  130 
Puncturella  noachina ,  ix. 

Pupidse  =  Pupillidas 
Pupillidae,  47,  88,  123 
Pupina  bicanaliculata ,  x. 

Purple  Sea  Snail.  See  Ianthina. 
Purpura  (Dog-Periwinkle),  54, 
68,  89,  104,  143 
Purpura  lapillus ,  90 
Pyramidula ,  47,  88 
Pythia  plicata ,  viii. 

Radiolitidae,  49 
Radula,  6,  9,  10,  125-127 
Rangiidae,  58 
Razor  Fish.  See  Ensis. 
Relationships  of  the  Mollusca,  13 
Reproduction,  87 
Reproduction  of  lost  parts,  135 
Resemblances  in  external  form, 
134 

Respiratory  System,  7,  128 
Rhachidian  tooth,  12 
Rhachiglossa,  24,  125 
Rhaphistoma,  44 
Rhipidoglossa,  24,  125,  132 
Rhizochilus,  68,  81 ,  97 


Rhizochilus  antipathicus ,  xi. 

Rimula,  95 
Riniula  cxquisita ,  vii. 

Ringicula  ringcns ,  v. 

Rissoia  costata,  Embryo,  xxix. 
Robillardia ,  81 
Rocellari  dubia,  xix. 

Roman  Snail.  See  po- 

matia. 

Rongo,  142 
Rossia,  75 

Rostellaria,  63,  97,  117 
Rostellaria  curta,  x. 

Rudistes,  106 

Rumina  decollata,  21,  70,  vii.,  xiii. 

Sagda  Cookiana,  xiii. 

Salt-water,  Fresh-water  Molluscs 

in,  53 

Sanguinolaria,  64 
Saxicava,  54,  61,  119 
Saxicava  rugosa,  xix. 

Saxicavidae,  49 
Saxidomus,  142 
Scalaria  =  Epitonium 
Scalites,  45 
Scallop.  See  Pecten. 

Scaphander }  69 
Scaphander  lignarius ,  xii. 
Scaphander  lignarius  :  gizzard,  iii. 
Scaphites ,  38 
Scaphites  cequalis ,  xxii. 
Scaphopoda,  25,  51,  69,  106, 127 
Scaphula  pinna,  57 
Scars  of  Muscle  attachments,  33 
Scenella,  44 
Schizodentalium ,  26 
Schizodentalium  plurifissuratum,  95 
Sciobcretia ,  80,  109 
Scissurella,  129 
Scissurella  crispata,  vii. 
Scrobicularia,  57,  108 
Sculpturing,  5 
Scyllcea  pelagica,  xii. 
Sea-Butterflies.  See  Pteropoda. 
Sea-Hare.  See  Aplysia. 
Sea-Slugs.  See  Nudibranchia. 

I  Seasonal  changes,  effect  of,  72, 73 
|  Sense  organs,  8 
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Sepia  (Cuttlefish),  42,  89,  no, 
xxiv. 

Sepia  officinalis ,  xxv. 

Sepia  officinalis,  Embryo,  xxix. 
Sepioia  atlantica  :  radula,  iii. 
Septa}  63 

Septa  tritonis,  vi.,  x. 

Septaria,  58,  90,  103 
Septibranchia,  35 
Septifer,  134 

Septifer  biloculavis,  xxxii. 

Septum,  21 

Septum  of  Cephalopod  Shell,  38 
Sexual  dimorphism,  87 
Shell,  3,  17 

Shell,  lime  for,  obtained  from 
food,  6 

Shell,  removal  of  portion,  5,  21 
Shell  aperture,  modes  of  closing, 
21-23 

Shell  Money,  142 
Shell  siphuncle,  39 
Shell  topography,  19 
Shelly  tubes  of  bivalves,  32 
Ship-worm.  See  Teredo. 
Sigaretus,  116 
Sigaretus  haliotideus,  x. 

Sinistral  Shells,  18 
“  Sinusigera ,  ”  94 
"  Sinusigera  Huxley i,"  xxvi. 
Siphon  of  Cephalopods,  36 
Siphons  of  bivalves,  27 
Siphonaria,  53,  103 
Siphonaria  Kurrachensis ,  xxvi. 
Siphonariidae,  96 
Siphonostomatous  Shells,  20 
Smaragdinella  viridis,  xii. 

Smell,  9 

Snail  cultivation,  139 
Snail  feasts,  139 
Solecurtus,  135 
Solen ,  1 18 
Solenidae,  108 
Solenoconcha,  25 
Solenogastra,  15 
Solenomya,  119 
Solenomya  togata ,  xvii. 

Spekia,  91 

Sphcerium ,  53,  58,  92,  118 


Sphcerium  corneum,  xviii. 

Spiral  cleavage  of  Egg,  93 
Spiralis  biilimoidcs ,  xxvi. 

Spirula ,  39,  42,  xxiv. 

Spirilla  Peronii,  xxv. 
Spirulirostra,  xxiv. 

Spirulirostra  Bellardii ,  xxv. 
Spondylidae,  48 
Spondylus,  63,  98,  133 
Spondylus  princeps,  xvii. 

Spondylus  varius ,  98,  xxx. 
Spongiobrancliia  australis,  61,  xxvi. 
Stenoglossa,  24 
Stenogyridae,  90 
Stenopus,  135 
Stcnotheca,  44 
Stenotrema  hirsuta,  xiii. 

Stilifer,  81 

Stilifer  astericola ,  xxvi. 

Stilifer  in  a,  81 
Stomatia  phymotis,  ix. 

Strap arollina,  45 
Streptaxis  contusus,  xiii. 
Streptoneura,  23,  87 
Strombus,  22,  80,  97, 104,  117,  124 
Strombus  auris-Diance ,  viii. 
Strombus  gigas.  141 
Strombus  Mauritianus,  134 
Strombus  pugilis,  x. 

Strophites,  47 
StrophocheiliiSy  90,  105 
StrophocJieilus  oblongus,  xiii. 
Strophocheilus  ovatus,  xxx. 
Struthiolaria,  viii. 

Sty  lifer,  118 
Sty  lifer  bry  chins,  56 
Stylommatophora  25,  60 
Subemarginula  rugosa,  ix. 
Sub-Mytilacea,  58 
Subulites,  45 
Succinea  59,  79 
Succinea  putris,  xiii. 

Sums  paid  for  Shells,  144 
Suture,  19 
Suture  line,  39 

Swan  Mussel.  See  Anodonta 
cygneea. 

Sycotypus,  69,  134 
Sycotypus  pyrum,  xxxii. 
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Taenioglossa,  24,  125 
Tanganyicia,  91 
Tapes  54 
Taxodont,  32 
Tectibranchia,  25,  105 
Teleodont,  32 
Tellina,  108 

Tellina  lingua-felis ,  xviii. 
Temperature,  ranges  endured, 
71,72 

Tenagodes,  98 
Tenagodes  australis,  v. 

Terebellum  subulatum,  x. 

Terebra,  24,  63,  102,  132 
Terebra  maculata,  xii. 

Teredinia  personata,  xx. 

Teredo  (Ship-worm),  32,  33,  35, 
74,  89,  92,  119,  144 
Teredo  Norvegica,  xx. 

Terrestrial  Molluscs,  60 
Testacella,  60,  70 
Testacella  haliotidea,  xiii. 

Testacella  scutulum,  xiv. 

Tethys  leporina,  xii. 
Tetrabranchia,  41 
Thecalia  concamerata ,  92 
Theodoxis,  21,  52,  53,  57.58.  65, 
90,  103 

Theodoxis  zebra ,  ix. 

Thorny  Oyster.  See  Spondy- 
lidae. 

Thracia  pubescens,  xx. 

Thyca,  81 

Thyrophorella,  23,  64,  viii. 
Tiedemannia  Neapolitana,  xxvi. 
Titi  scania,  105 
Top  Shells,  5,  11,  54 
Tornatina,  19 
Tornatina  voluta,  xii. 

Torsion  of  gastropod  body,  16, 
iv. 

Toxoceras  annulare,  xxii. 
Toxoglossa,  24,  125 
Trachyglossa,  43 
Trichocyclus  Dunierili,  xxvi. 
Trichotropis,-6 3 

Tridacna,  64,  74,  80,  106,  113, 
141 

Trigonia,  118,  119 


Trigonia  costata,  xviii. 

Trigonia  pectinata,  xxx. 
Trigoniidse,  46 
Trigonochlamys,  106 
Trivia  Europoea,  ii. 

Trochidae,  5,  46,  54,  103 
Trochonema,  45 
Trochotoma  conuloides,  vii. 
Trochus,  11 
Trophon,  63 

Trophon  Geversianus,  xi. 
Truncatella,  57,  60 
Turbinella,  104,  14 1 
Turbinella  pyrum,  xi. 

Turbinidae,  5,  45,  54,  103 
Turbo  fluctuatus,  viii. 

Turbo  marnioratus,  ix. 

Turbo  neritoides,  53 
Turbo  sarmaticus,  viii. 

Turbonilla,  19 
Turbonilla  dipsych  a,  iv. 

Turricula  vuipecula,  xi. 

Turrilites  costatus ,  xxii. 

Turritella  imbricata,  x. 
Typhobiidae,  58 

Umbilicus,  19 
Umbo,  30 

Umbonium  vestiarium,  ix. 

Umbraculum,  12 

Unio,  5,  48,  53,  65,  92,  114 

Unio  batavus,  88 

Unio  littoralis,  xviii. 

Unio  pictorum  (Painters’  Mussel), 
89,  xv. 

Unio  tumidus,  88 

Unionidae  (Freshwater  Mussels), 
5,  58,  80,  82,  97 
Urocoptidae,  98 
Urocoptis  cylindrus,  xiii. 

Vaginella  depress  a,  xxvi. 

Valvata,  48,  129 
Valvata  cristata,  x. 

Val'iata,  piscinalis ,  x. 

Valvatidae,  58 
Vanicoro  cancellata ,  x. 

Varix  and  Varices,  20 
Vasum  cornigerum,  xi. 
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V elates ,  96 

V elates  conoideus,  xxxii. 

Veliger  stage,  6,  93 
Velum,  93 
Velutina,  63 

Veneridae  (Venus  Shells),  35, 
107 

Venus  mercenaria,  138,  142 
Venus  paphia,  xix. 

Venus  Shells.  See  Veneridae. 
Vermetus,  21,  68,  91,  98,  118 
Vermetus  lumbricalis ,  x. 

Verticordia  cardiiformis,  xx. 
Vertigo  angustior ,  xiii. 

Veronicella ,  106 
Visceral  ganglia,  8 
Visceral  hump,  17 
Visceral  loop,  8 
Vitrina  angelica,  60 
Vitrina  pellucida,  xiii. 

Vivaria  for  Oysters,  139 
Vivipara,  48,  53,  65,  87,  88,  90 
Vivipara  contecta ,  viii. 

Vivipara  vivipara,  ii.,  x. 
Viviparidae,  58 
Viviparous  Mollusca,  88 
Volsella,  55,  57,  122 


Voluta,  63 
Valuta :  radula,  iii. 

Voluta  undulata,  ii. 

Vulsella,  63,  80 

Wampum,  142 

Water  mains  invaded  by  Mol¬ 
lusca,  59 
Water  Snails  68 

Water-pot  Shell.  See  Brechites. 
Whelk.  See  Buccinum. 

Window  Shell.  See  Placuna. 
Worm-eating  Slugs.  See  Testa- 
I  cella. 

Xenophora,  122 

Xenophora  conchyliophora ,  xxviii. 

|  Xenophoridae,  46 
Xesta  Cumingii,  124 
Xylophaga  dorsalis,  xx. 

Xylotyra,  bipinnata,  xx. 

I  Yetus  diadem  a,  xi. 
i  Yoldia,  63 
Yoldia  my  alls,  xvii. 

Zebra  Mussel.  See  Dreissensia. 


PLATE  II 


GASTROPODA 

1.  Ampullaria  canaliculata,  Lamk.  (from  d’Orbigny):  s.,  siphon;  o., 
operculum. 

2.  Natica  Alderi,  Forbes  (from  a  drawing  by  Alder),  showing  the 
extension  of  the  fore-part  of  the  foot  so  that  it  protects  the  aperture  of 
the  mantle  cavity  while  the  animal  is  grouping  in  the  silt  after  its  prey. 

3.  Aporrha'is  pes-pelecani,  Linn,  (from  a  drawing  by  Alder). 

4.  Voluta  undulata,  Lamk.  (after  Quoy  and  Gaimard).  In  this,  as  in 
Figs.  6  and  8,  the  foot  is  flattened  out  to  enable  the  animal  to  crawl 
over  soft  mud,  and  even  to  swim  with  it. 

5.  Pomatias  elegans,  Mull,  (original  by  S.  P.  Woodward),  in  which 
the  foot  is  divided  longitudinally,  and  the  animal  progresses  by 
advancing  first  one  half  and  then  the  other. 

6.  Buccinum  undatum,  Linn.,  or  Common  Whelk  (original  by  S.  P. 
Woodward). 

7.  Vivipara  vivipara,  Linn,  (original  by  S.  P.  Woodward).  The 
young  shells  are  seen  through  the  translucent  shell  of  the  parent. 

8.  Dolium  perdix,  Linn,  (from  Quoy  and  Gaimard).  The  siphon  is 
carried  recurved  over  the  back  of  the  shell,  and  the  remarkable  pro¬ 
boscis  is  shown  extended  in  front. 

9.  Trivia  Europaa,  Mont,  (after  Forbes  and  Hanley).  The  extended 
mantle  meets  over  the  back  of  the  shell.  The  siphon  rises  up  in  front 
between  the  tentacles. 


PLATE  [f 


PLATE  III 


1.  Diagrammatic  sketch  of  a  foliate  gill  (Aspidobranch.) 

2.  Diagrammatic  sketch  of  a  pectinate  gill  (Pectinibranch). 

3.  Diagrammatic  sketch  of  the  nervous  system  of  Mollusca  :  c.g., 

cephalic  ganglion  ;  pl.g.,  pleural  ganglion  ;  p.g.,  pedal  ganglion  ;  0., 
otocyst ;  v.l.,  visceral  locp  ;  v.g. ,  visceral  ganglion. 

4 .  a,b.  Mandibles  of  Polypus  tuberculatus,  Blainv. :  a,  under  ;  b,  upper. 

5.  Mandible  of  Helix  nemoralis,  Linn. 

6.  Mandible  of  Limax. 

7.  Mandible  of  Limncea  stagnalis,  Linn. 

8.  One  of  the  buccal  plates  of  Cymatium  olearium,  Linn,  (after  a  sketch 
by  Wilton). 

9.  Side-view  of  the  gizzard  of  Scaphander  lignarius,  Linn.  The  part 
nearest  the  head  of  the  animal  is  upwards. 

10.  Front-view  of  the  same,  the  plates  in  contact.  (Both  9  and  10 
from  drawings  by  S.  P.  Woodward.) 

11.  Two  transverse  rows  of  the  radula  of  Cryptoplax  (Wilton). 

12.  Two  transverse  rows  of  the  radula  of  Patella  vulgata,  Linn, 
(after  Wilton).  The  whole  radula  is  a  long  narrow  ribbon,  sometimes 
as  much  as  3  inches  in  length. 

13.  One  half  of  a  single  row  of  the  teeth  in  the  radula  of  Gibbula 
cineraria,  Linn,  (after  Loven).  Rhipidoglossa  ;  formula:  cc-1-4-1-4-1-00. 

14.  Part  of  a  single  row  of  teeth  from  the  radula  of  Epitonium 
Turtonis,  Risso  (after  Loven).  Ptenoglossa  ;  formula:  cc-o-oo. 

15.  One  row  of  teeth  from  the  radula  of  Natica  monilifera ,  Lamk. 
(after  Wilton).  Taenioglossa  ;  formula:  2-1-1-1-2. 

16.  Radula  of  Buccinum  undatum,  Linn,  (after  drawing  by  S.  P. 
Woodward)  :  a.,  anterior  end;  ,  posterior  end. 

17.  One  row  of  teeth  of  the  same:  l.,  lateral;  r.,  rhachidian. 
Rhachiglossa  ;  formula:  1-1-1. 

18.  Two  teeth  from  the  radula  of  Voluta  (Wilton).  Rhachiglossa,  in 
which  the  lateral  teeth  are  wanting. 

19.  a,  b.  Two  views  of  a  tooth  from  the  radula  of  Conus  (after  Loven). 
Toxoglossa;  formula  :  1-0-1.  a  Shows  the  poison  duct  down  the  inner 
side. 

20.  Portion  of  radula  of  a  Cephalopod,  Sepiola  atlantica,  d’Orb. 
(original  by  S.  P.  Woodward). 

21.  Portion  of  radula  of  Helix  pomatia,  Linn,  (the  Roman  Snail). 

22.  Radula  of  Helix  spread  out  to  show  the  contrast  in  form  to 
that  of  Buccinum,  Fig.  16,  above. 

Figs.  1  to  8  drawn  by  Miss  G.  M.  Woodward. 


PI. ATE  HI 


PLATE  IV 


1,  A  to  D.  Diagrammatic  representation  of  four  stages  in  the  growth 
of  a  Gastropod,  to  show  the  process  of  torsion  of  the  body  (after 
Boutan)  : 

A,  Embryo,  with  alimentary  canal  straight. 

B,  Later  stage,  with  posterior  portion  of  the  alimentary  canal  bent 

beneath  the  body. 

C,  Further  stage,  showing  the  developing  shell  curving  forwards 

over  the  animal’s  head. 

D,  Final  stage,  in  which  the  body  has  twisted  in  the  direction 

shown  by  the  arrow,  bringing  the  coil  of  the  shell  to  the  rear 
and  the  posterior  termination  of  the  alimentary  canal  to  the 
right  front :  /.,  foot ;  m. ,  mouth  ;  s.,  shell  ;  p.c. ,  pallial  cavity ; 
u.,  velum. 

2,  a,  b.  Two  views  of  the  apex  of  Turbonilla  dipsycha,  Watson.  From 
an  enlarged  model  in  the  Natural  History  Museum. 

3,  A  to  C,  B' ,  C'.  Diagrammatic  illustration  of  the  transition  from  a 
flat,  coiled  shell  :  A,  through  B  and  C  to  right-handed  spiral  (dextral), 
or  through  B' ,  C'  to  a  left-handed  spiral  (sinistral),  irrespective  of  the 
anatomy  of  the  animal  (after  Lang). 

4,  A  to  F.  Diagrams  illustrating  the  different  forms  of  mantle  open¬ 
ings  and  the  formation  of  siphons  in  bivalve  shells  (after  Lang) : 

A,  Mantle  open  all  round. 

B,  Mantle  margins  applied  to  each  other  except  at  e.  (exhalent 

aperture)  and  i.  (inhalent  aperture),  and  where  /.  (the  foot) 
protrudes. 

C,  Mantle  margins  grown  together  at  I. 

D,  Mantle  margins  grown  together  at  I.  and  II. 

E,  Mantle  margins  prolonged  into  siphons,  e.  and  (as  before), 

united  at  I.  and  II. 

F,  Siphons  united,  I.,  also  mantle  margins  at  II.  and  III. 

5,  A  to  E.  Diagrams  illustrating  the  different  forms  of  Pelecypod  gills 
(after  Lang)  : 

A ,  Protobranch  ;  B,  Filibranch  ;  C,  Eulamellibranch  ;  D,  Septi- 
branch  ;  E,  enlargement  of  ciliated  junctions. 


%*  All  drawn  by  Miss  G.  M .  Woodivard. 


PLATE  II 


PLATE  V 


DIFFERENT  FORMS  OF  COILING 

1.  Marisa  cornu-arietis,  Linn. 

2.  Acavus  hamastoma,  Linn. 

3.  Lanistes  Boteniana,  Chemn. 

4.  Atys  naucuvi ,  Linn. 

5.  Cyprcea  capensis,  Gray. 

6.  Fitsus  coins,  Linn. 

7.  Cerithium  noditlosum,  Brug. 

8.  Tenagodes  australis,  Quoy. 

9.  Dolabella  Rumphii,  Cuv. 

10.  Eccyliomphalus  Buchlandi,  Port!.  Fossil  :  Silurian. 

DIFFERENT  FORMS  OF  APERTURE  AND  SPINOUS 

ORNAMENTATION 

11.  Pterocera  lamb  is,  Linn. 

12.  Murex  tenuispina,  Lamk. 

13  Drupa  arachnoides,  Lamk. 

14.  Canavium  Bartonense,  Sby.  Fossil  :  Eocene. 

15.  Morum  cancellata,  Sby. 

16.  Epitonium  pretiosa,  Lamk.  (Wentle  trap). 

17.  Murex  palma-rosa,  Lamk. 

18.  Ringicula  ringens,  Lamk. 

***  All  from  the  originals  by  S.  P.  Woodward. 


PLATE  V 


PLATE  VI 


TOPOGRAPHY  OF  GASTROPOD  SHELLS 

1.  Bursa  lampas ,  Lamk. 

2.  Septa  tritonis,  Linn.:  a.,  apex;  a.c.,  anterior  canal;  b.w.,  body 
whorl  ;  c.,  columella  ;  c.,  inner,  columella  lip,  or  labium  ;  m.,  mouth  ; 
o.l. ,  outer  lip,  or  labrum  ;  p. ,  periphery ;  p.c. ,  posterior  canal ;  s.  suture  ; 
sm.,  septum  ;  sp. ,  spire;  v.,  varix  ;  w.,  whorl. 

3.  A  series  of  sections  of  Natica,  showing  the  successive  infilling  of 
the  umbilicus  (u.)  by  callus  ( c .):  A,  Natica  lieros,  Sav  ;  B,  N.didyma, 
Bolt.  ;  C  and  D)  N.Recluziana,  Desh.  ;  E,  N.mamilla,  Linn. 

***  A 11  the  above  reproduced  by  permission  of  the  Trustees  from  specim  ns  on 
exhibition  in  the  Natural  History  Museum. 


PLATE  /'/ 


PLATE  VII 


1.  Emarginula  fissura ,  Linn. 

2.  Bellerophon  bicarinatus.  Lev.  Fossil:  Carboniferous. 

3.  Scissurella  crispata,  Flem. 

4.  Pleurotoma  Babylonia,  Linn. 

5.  Pleurotomaria  Anglica,  Sby.  Fossil  :  Lias. 

6.  Trochotoma  connloides,  Dell.  Fossil:  Jurassic. 

7.  Rimula  exquisita,  A.  Ad. 

8.  Haliotis  tnberculata ,  Linn. 

9.  Architectonica  perspectivum,  Linn.,  showing  the  open  umbilicus. 

10.  Architectonica  perspectivum ,  Linn.,  lateral  view. 

11.  Sections  of  shell  of  Conus  ponderosus,  Hwass  (diagrammatic)  : 

A,  longitudinal  section  )  a,  outer  layer;  b ,  middle  layer;  c, 

B,  transverse  section  j  inner  layer  ;  d,  e,  /,  lines  of  growth. 

12.  Transverse  section  of  Conus  tesselatus,  Hwass,  to  show  absorption 
of  the  inner  walls  to  make  room  for  the  growing  animal. 

13.  Section  of  a  Cone,  whose  apex  had  been  perforated  by  boring 
bivalves,  Lithodomus,  showing  the  deposition  of  shelly  septa  to 
protect  the  occupant  from  the  intruders. 

14.  C  cecum  imperforatum ,  G.  Ad.  (marine)  :  a,  young  shell  ;  b,  adub 
showing  the  destruction  of  the  apex  as  growth  proceeds. 

15.  Rumina  decollata,  Linn,  (terrestrial) :  a,  young  shell ;  b,  adult 
shell,  showing  a  similar  condition. 

Fig.  9,  original  drawing  by  Miss  G.  M.  Woodward.  All  the  others 

by  S.  P.  Woodward. 


*  * 
* 


PL  A  TE’  VII 


PLATE  VIII 


VARIOUS  DEVICES  FOR  EXCLUDING  ENEMIES 

A.  By  closing  the  Aperture  with  a  Separate  Shelly  or 

Horny  Operculum 

1.  Pomatias  elegans,  Miill.  (crawling),  showing  the  position  of  the 
operculum  (shelly)  on  the  upper  side  of  the  “  tail.” 

2.  Vivipara  contecta ,  Millet,  showing  the  operculum  (horny)  com¬ 
pletely  closing  the  mouth  of  the  shell. 

3.  Strombus  auris- Dianes,  Linn.,  showing  reduced  operculum  (horny) 
forming  a  “claw”  at  the  end  of  the  foot  for  use  in  locomotion: 
/.,  foot  (folded);  m.,  margin  of  mantle;  0.,  operculum;  p. ,  proboscis 
between  the  eye-stalks  ;  s.,  siphon. 

4.  Operculum  of  Struthiolaria. 

5  to  10.  Types  of  operculum  : 

5.  Claw-shaped,  or  unguiculate,  nucleus  apical,  as  in  Turbin- 

ella,  Fusus,  etc. 

6.  Turrited-spiral,  as  in  Architectonica,  etc. 

7.  Imbricated,  or  lamellar,  nucleus  marginal,  as  in  Purpura, 

Xenophora,  Paludomus,  etc. 

8.  Multispiral,  as  in  Trochus,  eL 

9.  Paucispiral,  as  in  Littorina,  etc.  Always  sinistral  in 

dextral  shells. 

10.  Articulated,  having  a  projection  that  fits  round  the  colu¬ 
mella,  as  in  Nerita,  etc. 

11.  Operculum  of  Turbo  fluctuatus,  Reeve,  outer  surface. 

12.  Operculum  of  Turbo  sarmaticus ,  Linn.  :  a,  inner  surface  ;  b,  outer 
surface. 

13.  Operculum  of  Imperator  olivaceus  :  a,  inner  surface;  b,  outer 
surface. 


B.  By  Development  of  Teeth  in  the  Aperture 

14.  Polygyra  hirsuta,  Say. 

15.  Anostoma  globulosum ,  Lamk. 

16.  Pythia  plicata,  Fer. 

C.  By  an  Internal  Spring  Door 

17.  Clausilia,  sp.,  with  portion  of  shell-wall  removed  to  show  the 
clausium. 

D.  By  a  Special  Adaptation  of  the  Shell  Itself 

18.  19.  Thyrophorella  Thomensis,  Greeff,  in  which  the  aperture  of  the 
shell  is  closed  by  drawing  down  a  hinged  portion  of  the  upper  shell 
wall  (after  Gerard). 

Figs.  17  to  19  drawn  by  Miss  G.  M .  Woodward.  All  the  rest  by 

S.  P.  Woodward. 


*  * 
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PLATE  VIII 


PLATE  IX 


A.  POLYPLACOPHORA 

1.  Acanthopleura  spinosus,  Brug. 

2.  Chiton  squamosus,  Linn. 

3.  Cryptoplax  larvceformis  (Blainv. )  Burrow. 

B.  APLACOPHORA 

4.  Proneomenia  Sluiteri,  Plubr.  (after  Hubrecht) 

5.  Ncomenia  carinata,  Tullb.  (after  Plansen). 

6.  Chcdoderma  nitidulum,  Loven.  (after  Graff). 

C.  PROSOBRANCHIA 
Dgcoglossa 

7.  Patella  vulgata,  Linn.  ;  ventral  view,  showing 

circle  of  gills.  The  foot  is  shown  contracted. 

8.  Acmcea  testudinalis ,  Mull. 

9.  Patina  pellucida,  Linn. 

Rhipidoglossa 

10.  Fissurella  Listen,  d’Orb. 

11.  Subemarginula  rugosa,  Quoy.,  lateral  view. 

j 2 .  Subemarginula  rugosa,  Quoy.,  showing  the  interior. 

13.  Macroschisma  maxima,  A.  Ad. 

14.  Puncturella  noachina,  Linn. 

15.  Theodoxis  zebra ,  Brug. 

16.  Clanculus  pharaonis,  Linn. 

17.  Stomatia  phymotis,  Helbling. 

18.  Nerita  ustulata,  Linn. 

19.  Umbonium  vestiarium,  Linn. 

20.  Calliostoma  ziziphinus,  Linn. 

21.  Turbo  marmoratus,  Linn. 

22.  Deiphinula  laciniata,  Lamk. 

23.  Phasianella  Australis ,  Gmel. 

24.  Bankivia  various,  Beck. 

Other  Rhipidoglossa  are  shown  on  Plate  VII.,  Figs.  1-3,  5  8; 

Plate  XXXII.,  Figs.  2-6. 

***  Figs.  4  to  6  drawn  by  Miss  G  M.  Woodward.  All  the  rest  by 

S.  P.  Woodward. 
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PLATE  I.X 


PLATE  X 


TiENIOGLOSSA 

1.  Ianihina  fragilis,  Lamk. 

2.  Ampullina  sigaretina,  Lamk.  Fossil  :  Eocene, 

3.  Vanicoro  cancellata,  Chemn. 

4.  Mitrularia  Dillwyni,  Gray. 

5.  Capitlus  Hungaricus,  Linn. 

6.  Pupina  bicanaliculata,  Sby. 

7.  Cyclopliorus  involvulus,  Mull. 

8.  Sigaretus  haliotideus ,  Linn. 

9.  Calyptrcea  Chinensis,  Linn.,  lateral  view 

10.  Calyptrcea  Chinensis,  Linn.,  view  of  the  interior,  showing 

the  imperfect  columella. 

11.  Vivipara  vivipara,  Linn. 

12.  Arnpullaria  globosa,  Swain. 

13.  Valvata  piscinalis,  Mull. 

14.  Valvata  cristata,  Mull. 

15.  Littorina  littorea ,  Linn.  (Periwinkle.) 

16.  Cyprcea  Algoensis,  Gray. 

17.  Vermetus  lurnbricalis,  Linn. 

18.  Turritella  imbricata,  Linn. 

19.  Terebellum  subulatum,  Linn. 

20.  Rostellaria  curta,  Sby. 

21.  S trombus  pugilis,  Linn. 

22.  Cassis flammea,  Linn. 

23.  Atlanta  Peroni,  Lesueur. 

24.  Septa  tritonis,  Linn.  (For  section,  see  Plate  VI.,  Fig.  2.) 

25.  Dolium  galea,  Linn. 

Other  Taenioglossa  are  shown  on  Plate  II.,  Figs.  1-3,  5,7-9;  Plate  V., 
Figs.  1,  3,  5,  7,  8,  10,  11,  14,  15.  and  16 ;  Plate  VI.,  Figs.  1-3  ;  Plate  VII., 
Figs.  9,  10,  and  14;  Plate  VIII.,  Figs.  1-3;  Plate  XXVI.,  Figs.  17-22, 
26,  27,  and  30;  Plate  XXVIII.,  Fig.  3  ;  XXXII.,  Figs.  7  and  1 1. 

***  All  from  drawings  by  S.  P.  Woodward. 
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PLATE  XI 


RHACHIGLOSSA 

1.  Rhizochilus  antipathicus,  Steenstr.  Adult  shell 

attached  to  Antipathes. 

2.  Acanthina  imbricaia ,  Lamk. 

3.  Murex  haustellum ,  Linn. 

4.  Columbella  mercatoria,  Linn. 

5.  Dipsaccus  spiratus,  Lamk. 

6.  T vophon  Geversianus ,  Pallas. 

7.  Nassa  neritea,  Linn. 

8.  Nassa  arcularia,  Linn. 

g.  Vasum  cornigerum,  Lamk. 

10.  Engina  turbinella,  Kiener. 

11.  Turbinella  pyrum,  Linn. 

12.  Fasciolaria  tulipa,  Linn. 

13.  Turricula  vulpecula,  Linn. 

14.  Mitra  episcopalis,  Lamk. 

15.  Yelus  diadema,  Lamk. 

16.  Harp  a  ventricosa,  Lamk. 

17.  Olivella  jaspidea,  Gmel. 

18.  Oliva  porphyria,  Linn. 

Other  Rhachiglossa  are  shown  on  Plate  II. ,  Figs.  4  and  6  ;  Plate  V., 
Figs.  6,  12,  13,  and  17  ;  Plate  XXVIII.,  Figs.  1  and  2;  Plate  XXXII., 
Figs.  I  and  12. 

***  Fig.  i  after  Steenstrup.  All  the  rest  from  dvaivings  by 

S.  P.  Woodward. 


PLATE  XI 


PLATE  XII 


A.  TOXOGLOSSA 

1.  Pleiivotoma  Babylonia ,  Linn. 

2.  Mangilia  tceniata,  Desh. 

3.  Cancellaria  reticulata,  Dillwyn. 

4.  Conus  marmoreus,  Linn. 

5.  Tevcbra  maculata,  Linn. 

Other  Toxoglossa  are  shown  on  Plate  VII.,  Figs  11-13. 

B.  TECTIBRANCHIA 

6.  Aplustrum  aplustre ,  Linn. 

7.  Action  tornatilis,  Linn. 

8.  Tornatina  voluta ,  Quoy  and  Gaim. 

9.  Bullinella  cylindracea,  Penn. 

10.  Cylindrites  acutus,  Sby.  Fossil :  Oolite. 

11.  Bulla  ampulla,  Linn. 

12.  Acera  bullata,  Mull. 

13.  Scaphander  lignarius,  Linn. 

14.  Lobiger  Philippii,  Ivrohn. 

15.  Philine  aperta,  Linn. 

16.  Aplysia  dcpilans ,  Linn. 

17.  Smaragdinella  viridis,  Rang. 
iS.  Dolabella  Rumphii,  Cuv. 

19.  Oscanius  membranaceus,  Mont. 

Other  Tectibranchia  are  shown  on  Plate  V.,  Figs.  4  and  9  ;  whilst  the 
Sea-Butterflies,  Plate  XXVI.,  Figs.  1-16,  also  belong  here. 

C.  NUDIBRANCHIA 

20.  Jorunna  Jolinstoni,  Aid.  and  Han. 

21.  Facelina  coronata,  Forbes  and  Goods. 

22.  Emblctonia  pulclira,  Aid.  and  Han. 

23.  Scyll-za  pelagica,  Linn. 

24.  Tethys  leporina,  Linn. 

25.  Glaucus  Atlanticus,  Forster. 

26.  Her  mesa  bifida,  Mont. 

27.  Elysia  viridis ,  Mont. 

28.  Dcndronotus  frondosus,  Ascan. 

%*  All  from  drawings  by  S.  P.  Woodward. 
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PLATE  XIII 


PULMONATA  :  BASOMMATOPHORA 

1.  Ancylus  fluviatilis ,  Mull. 

2.  Limncea  pereger,  Mull.  Under-side  crawling. 

The  breathing  pore  is  shown  on  the  left. 

3.  Limncea  palustr is,  Mull. 

4.  Limncea  stagnalis,  Linn. 

5.  Amphipcplea  glutinosa ,  Mull. 

6.  Planorbis  corneus,  Linn. 

7.  Physa  fontinalis,  Linn. 

8.  Auricula  Judce,  Linn. 

9.  Phytia  myosotis,  Drap. 

10.  Carychium  minimum,  Mull. 

Other  Basommatophora  are  shown  on  Plate  VIII  ,  Fig.  16  ;  and  Plate 

XXVI.,  Figs.  23-25. 

PULMONATA  :  STYLOMMATOPHORA 

11.  Testacella  haliotidea,  Drap. 

12.  Limax  maximus,  Linn. 

13.  Parmacella  calyculata,  Sby. 

14.  Succinea  putris,  Linn. 

15.  Vitrina  pellucida,  Mull. 

16.  Daudebardia  brevipes,  Drap. 

17.  Cerion  uva,  Linn. 

18.  Balea  perversa,  Linn. 

19.  Polita  cellaria,  Miill. 

20.  Helicigona  lapicida,  Linn. 

21.  Sagda  Cookiana,  Gmel. 

22.  Vertigo  angustior,  Jeff. 

23.  Partula  faba.  Martyn. 

24.  Rumina  decollata,  Linn.  :  a.  adult ;  b,  young. 

25.  Cochlicopa  lubrica ,  Mull. 

26.  Ariophanta  Icevipes,  Mull. 

27.  Megaspira  elatior,  Spix. 

28.  Urocoptis  cylindrus ,  Chemn. 

29.  Streptaxis  contusus,  Fer. 

30.  Polygyratia  polygyrata,  Born. 

31.  Anostoma  globulosum ,  Lamk. 

32.  Stenotrema  hirsuta ,  Say. 

33.  Achatina  achatina,  Linn. 

34.  Helix  desertorum,  Forsk.  Drawn  from  the 

specimen  that  had  been  gummed  to  a  tablet 
in  the  British  Museum  for  four  years,  and 
still  found  to  be  alive. 

35.  Strophocheilus  oblongus,  Miill,  which  lays  a 

hard-shelled  egg  as  big  as  a  pigeon’s. 

Other  Stylommatophora  are  shown  on  Plate  V.,  Fig.  2  ;  Plate  XIV.  ; 
Plate  XXX.,  Fig.  1  ;  and  Plate  XXXII. 

All  the  above  are  from  drawings  by  S.  P.  Woodward. 


PL  A  TE  XIII 


34 


PLATE  XIV 

TESTACELLA  SCUTULUM,  Sby. 

1.  Seen  from  above. 

2.  From  the  right  side. 

3.  Contracted  and  with  the  radula  protruded. 

3a.  The  radula  from  above  enlarged. 

4.  With  an  earthworm  in  its  grip. 

4 a.  Radula  holding  the  worm  (seen  from  the  right  side),  enlarged. 

5.  Enveloping  the  worm. 

6.  6a,  and  6b.  Teeth  from  the  radula  enlarged. 


[Reproduced  by  permission  of  Mr.  W.  M.  Webb,  from  the  “  Journal  of 
Malacology ,"  vol.  iv. ,  1S95 ,p.  50.] 


PLAT /■:  AVI 


PLATE  XV 


SCAPHOPOD A 

1.  Diagrammatic  sketch  of  the  structure  of  Dentalium  :  a,  posterior 
opening  of  the  alimentary  canal  ;  a.m.,  anterior  margin  of  the  mantle; 
/.,  foot;  h.,  head;  l.,  liver;  m.,  mouth;  m.c.,  mantle  cavity;  s.,  shell; 
s.m.,  shell  muscle;  t.,  tentacles. 

2.  Dentalium  elephantinum ,  Linn. 

PELECYPODA 

3.  Unio  pictorum,  Linn.,  with  right  valve  and  mantle  lobe  removed  : 
A.,  anterior  end;  P.,  posterior  end;  a. a.,  adductor  muscles;  b., 
branchial  opening;  /. ,  foot;  l.,  ligament;  0,  mouth;  p.p..  pedal 
muscles ;  t,  palpi  ;  umbo  ;  v,  posterior  end  of  alimentary  canal ; 
x,  accessory  pedal  muscle. 

4.  Myatruncata,  Linn,  (after  Forbes),  showing  the  only  partly  retractile 
siphons  covered  with  a  tough,  wrinkled  prolongation  of  the  perios- 
tracum. 

5.  Lepton  squamosum,  Mont,  (from  a  drawing  by  Alder),  showing  the 
mantle  (m.)  with  its  fringe  of  filaments,  of  which  one  in  front  (, t .)  is  very 
long  ;  /.  is  the  foot  ;  s.  the  siphon. 

6.  Pisidium  amnicum,  Mull,  (original  by  S.  P.  Woodward)  In  this 
genus  the  anterior  end  of  the  shell  is,  by  exception,  longer  than  the 
posterior,  the  foot  (/.)  is  protruded  through  the  opening  (b.)  in  the 
mantle,  which  also  serves  to  convey  the  water  to  the  gills,  the  stale 
water  passing  out  through  the  single  siphon  s. 

7.  Psammobia  vespertina,  Chemn.  (after  Poli),  showing  the  great 
length  of  the  two  siphons:  r.s.,  respiratory  siphon;  e.s .,  excurrent 
siphon  ;  /.,  foot.  In  this  bivalve  also  the  mantle  margin  is  fringed. 

8.  Pecten  variiis ,  Linn.,  shown  rather  widely  open  :  br .,  branchiae  or 
gills;  m. ,  fringed  mantle  or  “curtains.”  The  black  dots  in  the 
margins  of  the  mantle  next  the  shell  are  the  “eyes.” 

9.  Dreissensia  polymorpha,  Pallas,  or  Zebra  Mussel  :  b.,  byssus  by 
which  it  anchors  itself ;  /.,  foot.  The  arrows  distinguish  the  incurrent 
and  excurrent  siphons. 

Fig.  1  drawn  by  Miss  G.  M.  Woodward.  The  others  from  drawings 

by  S.  P.  Woodward. 


*  * 
* 


PLATE  XV 


PLATE  XVI 


TOPOGRAPHY  OF  BIVALVE  SHELLS 


1.  Integropalliata :  Cardiuni  pseudolima,  Lamk. 

2.  Sinupalliata  :  Mercenaria  Mortoni,  Conrad. 

3.  Four  specimens  showing  stages  in  the  disappearance  of  the 
anterior  adductor  muscle  : 


A,  Glycimeris  latitans. 

B,  Cardita  crassicostata,  Lamk. 

C,  Mytilus  Calif ornianus ,  Conrad. 

D,  Meleagrina  barbata,  Reeve. 


a. a.,  Scar  of  anterior  adductor 
muscle. 

a.m.,  Anterior  margin. 
a.p.a.,  Area  of  pallial  attach¬ 
ment. 

c.t.y  Cardinal  teeth. 
d.m .,  Dorsal  margin. 
h.l..  Hinge  line. 
h.p.,  Hinge  plate. 

,  Ligament. 
l.a.,  Ligamental  area. 

In.,  Lunule. 


in.,  Scars  of  pallial  muscles. 
p.a. ,  Scar  of  posterior  adductor 
muscle. 

p.l. ,  Pallial  line. 
p.l.t.,  Posterior  lateral  teeth. 
p.m.,  Posterior  margin. 
p.r.,  Scar  of  pedal  retractor 
muscle. 

p.s. ,  Pallial  sinus. 

11  ,  XJmbo. 

u. a  ,  Umbonal  area. 

v. in.,  Ventral  margin. 


[ Reproduced ,  by  permission  of  the  Trustees,  from  Photographs  of  Specimens  on 
Exhibition  in  the  Natural  History  Museum.] 


PL  A  TE  A7 '/ 


PLATE  XVII 


PELECYPODA:  PROTOBRANCHIA 

1.  Nucula  Cobboldia ,  Sby.  Fossil :  Crag. 

2.  Solenoviya  togata,  Poli. 

3.  Yoldia  myalis,  Couth.  Fossil  :  Crag. 

PELECYPODA:  FILIBRANCHIA 

4.  Anomia  A  chans,  Gray:  p.p.,  scars  of  pedal  and  byssal  muscles  in 
the  left  valve  beneath,  showing  through  the  byssal  opening  in  the 
right  valve  above. 

5.  Area  zebra,  Sby.,  showing  byssal  opening. 

6.  Area  Noa,  Linn. 

7.  Limopsis  aurita,  Brocchi.  Fossil :  Crag. 

8.  Glycimeris  pectiniformis,  Linn. 

9.  Trigonia  costata,  Park.  Fossil:  Oolite. 

10.  Myiilus  smaragdinus,  Chemn. 

11.  Lithodomus  lithopliagus,  Linn. 

12.  Meleagrina  margaritifera,  Linn.  (Pearl  Oyster.) 

13.  Pteria  Jiirundo,  Linn.  :  b.,  byssal  sinus. 

14.  Spondylus  princeps,  Gmel. 

15.  Hinnites  sinuosus,  Gmel. 

16.  Malleus  vulgaris,  Lam. 

17.  Pedum  spondyloidcs,  Gmel.  :  b.,  byssal  notch. 

Other  Filibranchs  are  shown  on  Plate  XV.,  Fig.  8;  Plate  XVI., 
Figs,  3A,  c,  and  d  ;  Plate  XXX.,  Figs.  6  and  7  ;  Plate  XXXII.,  Figs.  13 
and  17. 

%  *  All  Figs,  from  drawings  by  S.  P.  Woodward. 


PLATE  AT  VI 


PLATE  XVIII 


PELECYPODA  :  EULAMELLIBRANCHIA 


A.  OSTRACEA 

r.  Lima  cardiiformis,  Sby.  Fossil  :  Oolite. 

2.  Lima  subauriculata ,  Mont. 

3.  Ostyea  Ricordeana ,  d’Orb.  Fossil :  Chalk. 

4.  Pinna  nobilis,  Linn.  The  anterior  adductor  (a.)  comes  into  line 
with  the  posterior  adductor  (a'.)  in  the  main  axis  ol  the  animal,  and  the 
hinge  is  aborted  ;  p.  is  the  scar  of  the  pedal  retractor  muscle 

Another  example  of  the  Ostracea  is  shown  on  Plate  XXX.,  Fig.  5. 


B.  SUBM  YTILACEA 


5.  Dreissensia  polymorpha,  Pallas.  This  species,  originally  an  in¬ 
habitant  of  the  British  Isles,  became  extinct,  and  was  re-introduced 
about  1824  on  timber  from  the  Baltic,  and  is  now  widely  distributed, 
even  penetrating  water-mains. 

6.  Astarte  sulcata,  Da  C. 

7.  Cvassatclla  pulchra,  Reeve. 

8.  Cavdita  calyculata,  Linn. 

9.  Cyprina  Islandica,  Linn. 

10.  Isocardia  Humana,  Linn. 

11.  Lucina  Pennsylvanica.  Linn. 

12.  Galcomma  Tuvtoni ,  Sby. 

13.  Montacuta  substviata,  Mont. 

14.  Lepton  squamosum ,  Mont. 

15.  Corbicula  consobrina,  Caill. 

16.  Sphezrium  corneum ,  Linn. 

17.  Unio  littoralis,  Cuv. 

Other  Submytilacea  are  shown  on  Piate  XV.,  Figs.  3,  5,  6,  and  9; 
Plate  XVI.,  Fig.  3B ;  Plate  XXX.,  Fig.  9;  Plate  XXXII.,  Figs.  14 
and  18. 


C.  Tellinacea 


18.  Tellina  lingua-fclis ,  Linn. 

19.  Donax  dcnticulatus ,  Linn. 

20.  Mactra  stultorum,  Linn. 


%*  All  Figs,  from  drawings  by  5.  P.  Woodward. 


PLATE  XI  HI 


PLATE  XIX 


PELECYPODA :  EULAMELLIBRANCHIA 

D.  Veneracea 

1.  Venus  paphia ,  Linn. 

2.  Merctrix  dionc,  Linn. 

3.  Dosinia  exoleta ,  Linn. 

Other  Veneracea  are  shown  on  Plate  XVI.,  Fig.  2 ; 

Plate  XXXII.,  Fig.  15. 

E.  Cardiacea 

4.  Cardiuni  ly ration,  Sby. 

5.  Hippopus  maculatus,  Lamk. 

Another  example  of  the  Cardiacea  is  shown  on  Plate  XVI.,  Fig.  1. 

F.  Chamacea 

6.  Chama  macrophylla,  Chemn.  :  a,  right  valve  ;  b,  left  valve. 

7.  Monopleura  imbricata,  Math.  :  /.,  line  of  ligament. 

G.  My  ace  a 

8.  Psammobia  squamosa,  Lamk. 

9.  Mya  truncata,  Linn. 

10.  Panopea  Americana ,  Conrad.  Fossil  :  Miocene. 

11.  Lutraria  oblonga,  Gmel. 

12.  Corbula  sulcata,  Brug. 

13.  Ensis  siliqua,  Linn. 

14.  Saxicava  rugosa,  Linn. 

15.  Rocellaria  dubia,  Penn. 

16.  Gastrocluena  mumia,  Speng.  The  true  shell  is  shown  lying  at  the 
bottom  of  the  shelly  lining  to  the  burrow,  the  lower  portion  of  which 
has  been  laid  open  for  the  purpose.  Just  above  the  shell  there  is  a 
curious  perforated  diaphragm  across  the  burrow,  a  portion  of  which  is 
shown. 


Other  Myacea  are  shown  on  Plate  XV.,  Figs.  4  and  7  ; 
Plate  XXX.,  Fig.  8. 

%*  All  Figs,  from  drawings  by  S.  P.  Woodward. 


PLATE  XI X 


PLATE  XX 


PELECYPODA:  EULAMELLIPRANCHI A 

H.  Adesmacea 

i  Barnea  Bakeri ,  Desh.  :  a,  anterior  adductor  muscle  scar;  a', 
posterior  adductor  muscle  scar. 

2.  Martesia  acuminata,  Sby. 

3.  Xylophaga  dorsalis,  Turton:  a,  dorsal  view  ;  b,  lateral  view. 

4.  Teredo  Norvegica ,  Speng.  :  a,  outer  view  of  valve;  b,  inner  view  of 
valve. 

5.  Teredo  Norvegica,  Speng.  Siphonal  end  of  the  shelly  lining  to  the 
burrow,  broken  to  show  the  septa. 

6.  Xylotrya  bipinnata ,  Turton.  The  pair  of  shelly  styles  that  are 
attached  near  the  ends  of  the  siphons  in  all  members  of  tne  genus. 

7.  Teredinia  personata,  Lamk.  Fossil  :  London  Clay.  Front  view. 

8.  Teredinia  personata,  Lamk.  Fossil:  London  Clay.  Side  view, 
with  part  of  tube.  8 a,  Siphonal  orifice. 

Another  example  of  the  Adesmacea  is  shown  on  Plate  XXXII., 

Fig.  16. 

I.  Anatinacea 

9.  TJtracia  pubcscens,  Pult. 

10.  Anatina  subrostrata,  Lamk. 

11.  Pandora  inaquivalvis,  Linn. 

12.  Pholadomya  Candida,  Sby. 

13.  Pholadomya  Candida,  Sby. 

14.  Myochama  anomioides,  Stutch.,  left  valve. 

15.  Myocliama  anomioides ,  Stutch.,  right  valve. 

16.  Lyonsia  Norvegica,  Chemn. 

17.  Chamostrea  albida,  Lamk. 

18.  Chamostrea  albida,  Lamk. 

19.  Brcchites  vaginiferus ,  Lamk. 

PELECYPODA  :  SEPTIBRANCHIA 

20.  Verticordia  cardiiformis,  Wood.  Fossil :  Crag. 

21.  Poromya  hyalina,  Sby. 

22.  Cuspidaria  cuspidata,  Olivi. 

23.  Cuspidaria  cuspidata,  Olivi. 

%.*  All  Figs,  from  drawings  by  S.  P.  Woodward. 


PLATE  XX 


PLATE  XXI 


1.  Oral  aspect  of  a  Cephalopod  ( Loligo  vulgaris,  Lamk  ).  The  mandi¬ 
bles  are  seen  in  the  centre  surrounded  by  the  circular  lip,  by  the 
buccal  membrane  (with  two  rows  of  small  suckers  on  its  lobes),  by 
the  eight  sessile  arms  (dorsal  ones  marked  d)  ;  whilst  the  two  prehensi’e 
arms  (t),  with  their  enlarged  extremities  (e)  armed  with  suckers,  lie  on 
either  side  ventrally,  and  the  position  of  the  funnel  behind  is  marked/. 

2.  Oral  aspect  of  Nautilus,  expanded  (after  Loven)  :  h.,  hood  ;  s.t 
siphon  or  funnel. 

3.  Diagrammatic  sketch  of  the  structure  of  a  Cephalopod  :  cr.,  crop  ; 
/.,  funnel  ;  g.,  gill  ;  giz.,  gizzard  ;  i. ,  ink  sac  ;  m.,  mouth  ;  m.c.,  mantle 
cavity  ;  1-5,  arms.  The  arrows  show  the  direction  of  the  current  of 
water  in  and  out  of  the  mantle  cavity. 

4.  Agonauta  argo,  Linn.  Female  swimming  from  right  to  left. 

5.  Septal  suture  of  an  Ammonite  ( Arcestes  bicarinatus,  Munst.),  show¬ 
ing  extremely  complicated  foldings. 


Fig.  3  drawn  by  Miss  G.  M.  Woodward.  The  others  from  drawings  by 

S.  P.  Woodward. 


*  * 

* 


PLATE  XXI 


1 


4 


5 


PLATE  XXII 


CEPHALOPODA:  TETRABRANCHIA 

z.  Nautilus  radiatus,  Sby.  Eossil  :  Neocomian  ;  s.  septa 
For  recent  Nautilus,  see  Plate  E 

2.  Aturia  ziczac ,  Sby.  Fossil  :  Eocene. 

3.  Clymenia  striata,  Munst.  Fossil  :  Devonian. 

4.  Orthoceras  L-u dense,  Sby.,  in  section.  Fossil  :  Silurian 

5.  Cophinoceras  Eifeliense,  d'Arch.  Fossil  :  Devonian. 

6.  Prolecanites  Henslowi,  Sby.  Fossil  :  Carboniferous. 

7.  Bacilli tes  anceps,  Lamk.  Fossil  :  Cretaceous. 

8.  Cosmoceras  spiuosuni ,  Sby.  Fossil  :  Oxford  Clay 

9.  Acanthocerds  Rh.otoviagense,  Brongn.  Fossil  :  Chalk. 

10.  Toxoccras  annulare,  d’Orb.  Fossil  :  Neocomian. 

11.  Crioceras  crista  turn,  d’Orb.  Fossil:  Gault. 

12.  Ancyloceras  spinigei  uni.  Sby.  Fossil:  Gault. 

13.  Hamitcs  attenuatus,  Sby.  Fossil  :  Gault. 

14.  Turnlitcs  costatus,  Lamk.  Fossil  :  Chalk. 

15.  Hclicocevas  rotundum,  Sby.  Fossil  :  Gault. 
iC.  Scaphites  cequalis,  Sby.  Fossil  :  Chalk. 

***  All  Figs,  from  drawings  by  S.  P .  Woodward \ 


PLATE  XXII 


PLATE  XXIII 

RESTORATION  OF  ANIMAL  AND  SHELL  OF  BELEMNITES 

(after  d’Orbigny) 

A,  Under  or  ventral  aspect ;  B,  back  or  dorsal  aspect. 


[ Reproduced  by  permission  of  the  Trustees  of  the  British  Museum  from  their 
“  Guide  to  the  Fossil  Invertebrate  Animals."] 


PLA  TE  XXI 1 1 


A 


THE  BELEMNITE  AND  ITS  DESCENDANTS 


Sections  through  the  middle  of  the  shells,  all  in  the  same  position 
(after  Lang)  : 


A, 

A  Belemnite. 

F, 

B, 

Spirulirostra. 

G, 

C , 

Spirilla. 

H, 

D, 

Bclosepia. 

/, 

E, 

Sepia  (Common  Cu 

ttlefish). 

Belem  uoteuthis. 
Conoteutliis. 
Ommastrephes. 
A  squid 


In  all  Figs.,  p.o.  is  the  pro-ostracum  ;  si.,  shell  siphuncle  ;  and 

g- ,  guard. 

The  shell-wall  and  septa  are  represented  by  thick  black  lines. 


[Reproduced  by  permission  of  the  Trustees  of  the  British  Museum  from  their 
“ Guide  to  the  Fossil  Bivcrtcbratc  Animals."'] 


PLATE  XXIV 


I  I  I 

I  /  / 


PLATE  XXV 


CEPHALOPODA :  DIBRANCHIA 

1.  Spirilla  Peronii,  Lamk. 

2.  Conoteuthis  Dupiniana ,  d’Orb.  Fossil  :  Neocomian. 

3.  Belemnitella  mucronata,  Sby.  Fossil  :  Chalk. 

4.  Spirulirostra  Bellardii,  d'Orb.  Fossil :  Miocene. 

5.  Beloptcra  bclemnitoidcs ,  Blainv.  Fossil  :  Eocene. 

6.  Bclosepia  sepioidea,  Blainv.  Fossil :  Eocene. 

7.  Sepia  officinalis,  Linn.  The  “Bone.” 

8.  Sepia  officinalis,  Linn.  The  whole  animal, 
g.  Loligo  Forbcsi ,  Steenstrup.  The  “Pen.” 

10.  Onychoteuthis  Banksii,  Fer. 

11.  Onychoteuthis  Banksii,  Fer.  The  “Pen.” 

12.  Argonauta  hians,  Solander.  (Cf.  Plate  XXI.,  Fig.  4.) 

13.  Polypus  tuberculatus,  Blainv. 

14.  Polypus  tuberculatus,  Blainv.  Hectocotylized  arm. 


*  * 
* 


All  Figs  from  drawings  by  S .  P.  Woodward. 


PLA  TE  XXV 


PLATE  XXVI 


SEA-BUTTERFLIES  :  PTEROPODA 

Shell-Bearing 

1.  Cavolinia  tridentata,  Forskal. 

2.  V aginella  depressa,  Busterot.  Fossil :  Miocene. 

3.  Cleodora  cuspidata,  Bose. 

4.  Spiralis  bulimoides,  d’Orb  With  its  operculum. 

5.  Tiedemannia  Neapolitana ,  Delle  (Jhiaie. 

6.  Cveseis  acicula ,  Rang. 

7.  Cuvieria  columella,  Rang. 

8.  Limacina  antarctica,  Hooker 

9.  Cymbulia  proboscidia,  Peron 

Shell-less 

10.  Pelagia  alba,  Quoy  and  Gaim. 

11.  Clione  borealis,  Brug. 

12  Trichocyclus  Dumerili,  Esch. 

13.  Pneumoderma  violaceum,  d  Orb. 

14.  Psyche  globulosa,  Rang. 

15.  Eurybia  Gaudichaudi ,  Soul. 

16.  Spongiobranchia  australis,  d'Orb. 

HETEROI’ODA 

17.  Atlanta  Peroni,  Lesueur. 

18.  Atlanta  Peroni,  Lesueur. 

19.  Oxy gyrus  Keraudreni ,  Rang. 

20.  Carinaria  cristata,  Linn.:  p.,  proboscis;  t.,  tentacles;  b,  gills; 
5  ,  shell  ;  /.,  foot ;  d,  sucker. 

21.  Carinaria  cristata,  Linn.  The  Shell. 

22.  Cardiapoda  placenta,  Lesson. 


23.  Amplubola  nux-avella.ua,  Chemn. 

24.  Siphonaria  Kurracheensis,  Reeve. 

25.  Gadinia  Peruviana,  Gray. 

2G.  Eulima  polita,  Linn. 

27.  Stilifer  astericola,  Brod. 

28.  “  Sinusigera  Huxlcyi  ”  Forbes  ^  Now  known  to  be  fry  of 

29.  “  Macgillivrayia  pelagica,"  Forbes  J  different  genera. 

30.  Cyprcea  testudinaria,  Linn.  Young  shell  with  sharp  thin  lip  ;  in 
the  adult  shell  the  mouth  is  like  that  shown  on  Plate  V.,  Fig.  5. 

All  Figs,  from  drawings  by  S.  P.  Woodward. 


PL  A  TE  XXVI 


PLATE  XXVII 

1.  Feeding  tracks  left  by  Helix  hortensis ,  Mull.,  when  browsing  on 
the  green  algae  on  the  bark  of  trees  (after  Rathay). 

2.  Tracks  left  by  an  unknown  slug  feeding  on  the  over-exposed 
portions  of  a  photographic  print. 

3.  Enlarged  portion  of  the  same  showing  the  scratches  made  by  the 
teeth  of  the  radula  in  each  A -shaped  lick. 


[ All  three  reproduced  by  permission  of  the  Malacological  Society  from  their 

“ Proceedings ,  ”  vol.  vii.,  1906.] 


PLATE  XXI  7 II 


PLATE  XXVIII 


1.  Group  illustrating  the  life-history  of  Magilus.  The  young  shells 
attach  themselves  to  growing  coral,  in  which  they  become  embedded, 
and  have  to  extend  the  shell  as  the  coral  grows,  so  as  to  keep  the 
aperture  open  to  the  sea. 

A,  Adult  specimen  divided  lengthwise,  to  show'  the  space  occupied 

by  the  animal  and  the  infilled  older  portion. 

B,  Exterior  of  the  same  specimen,  showing  lines  of  increment  and 

counterpart  of  the  young  shell. 

C,  Exterior  of  another,  more  contorted  specimen,  showing  the 

sculpturing  of  the  shell.  The  notch  near  the  middle  was 

made  by  some  other  mollusc,  boring  into  the  coral  mass. 

a.c.,  anterior  canal. 

D,  Young  shells. 

E,  Portion  of  a  burrow  in  the  coral. 

F,  Mass  of  coral  broken  open,  to  show  the  shells  as  they  occur 

in  situ  :  m.b.,  mouths  of  burrows  ;  s.,  section  of  Magilus  shell. 

2.  Cymatium  olearium,  Linn.  :  a,  with  the  periostracum  on,  as  in 
life  ;  b,  the  shell  as  seen  after  the  removal  of  the  periostracum. 

3.  a,  b.  Upper  and  under  view  of  Xenophora  conchyliophora,  Born, 
showing  how  completely  the  shell  is  covered  by  the  debris  built  on  by 
the  animal.  (From  specimen  in  the  possession  of  the  author.) 

[Groups  1  and  2  arc  reproduced  by  permission  of  tlic  Trustees  from  specimens 
on  exhibition  in  the  Natural  History  Museum  ] 
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PLATE  XXIX 


TYPICAL  MOLLUSCAN  EMBRYOS 

1.  CrasptdocJulus  cinereus,  Linn.  [Polyplacophora.]  Showing  the 
shelly  plates  which  are  retained  in  the  adult  state.  (After  Loven.) 

2.  Myzomenia  Banyulensis,  Pruvot.  [Aplacophora.]  Showing  the 
shelly  plates  which  are  lost  in  the  adult.  (After  Pruvot.) 

3.  Rissoia  costata,  Desm.  [Gastropoda:  Prosobranchia. ]  (After 
Loven.) 

4.  Embryo  of  unknown  Prosobranch,  with  fourdobcd  velum. 

5.  Favovinus  branchialis.  [Gastropoda:  Nudibranchia.]  Showing 
nautiloid  shell  and  operculum  discarded  in  the  adult  state.  (After 
Loven.) 

6.  Dentalium  Tarentinum,  Lamk.  [Scaphopoda.]  (After  Lacaze- 
Duthiers.) 

7.  Ostrea  edulis,  Linn.  [Pelecypoda.  J  Lateral  view,  seen  through 
the  shell.  (After  Huxley.) 

8.  Modiolaria  marmorata,  Forbes.  [Pelecypoda.]  (After  S.  P. 
Woodward.) 

9.  Anodonta  sp.  [Pelecypoda  ]  Formerly  considered  a  distinct 
animal,  and  called  Glochidium.  (After  Forel.) 

I  Sepia  officinalis,  Linn.  [Cephalopoda.]  Two  stages  in  its 
IO'  -  development  (after  Koelliker).  The  rounded  body  to  which 
11  I  it  is  attached  is  the  yolk-sac. 

In  the  foregoing  Figs.  :  a.,  arms  ;  e.,  eye  ;  foot  ;  /«.,  fin  ;  mouth  ; 
ma. ,  mantle  ;  0.,  operculum  ;  s. ,  shell ;  v.,  ciliated  velum. 


12.  Diagrammatic  sketch  of  the  structure  of  the  eye  in — A ,  Oigopsid 
Cephalopod  ;  B,  Gastropod  {Helix,  Limax,  etc.);  C,  Nautilus,  Patella 
(after  Grenacher)  :  c. ,  cornea  ;  i.c.,  inner  cavity  ;  int. ,  integument  ;  ir., 
iris;  l. ,  lens;  l'.,  outer  portion  of  lens;  o.c.,  outer  cavity  ;  op.g.,  optic 
ganglion  ;  op.n.,  optic  nerve;  r.,  retina. 

13.  Openings  of  the  siphons  of  the  common  cockle  ( Cardinal  cdule, 
Linn.),  showing  the  fitr.ges  of  tentacles  bearing  “eyes.”  (After  Mobius.) 

14,  A-C.  Successive  stages  in  the  growth  of  a  young  Fissurella, 
showing  the  transition  of  the  anal  notch  in  the  margin  of  the  young 
shell  into  the  apical  anal  aperture  in  the  adult.  (After  Lang.) 

15,  A~C.  Successive  stages  in  the  growth  of  a  young  Anornia, 
showing  the  conversion  of  the  ventrally  placed  byssal  notch  (&.)  into 
the  umbonal  byssal  opening  of  the  adult  by  the  growth  round  the 
shelly  byssus  of  the  shell  itself.  (After  Morse.) 


***  Drawn  by  Miss  G.  M.  Woodward. 


PLATE  XX I X 


PLATE  XXX 


1.  Egg  and  young  of  Strophocheilus  o  vat  us ,  Mill].,  natural  size. 

2.  I  ant-kina  fragilis,  Lamk. ,  with  its  raft  or  11  oat  (a);  and  attached 
egg-capsules  ( b )  ;  c  arc  the  gills,  and  d  the  tentacles  and  eye-stalks. 

3.  Egg-capsules  of  Common  Whelk  ( Buccinum  undatum,  Linn.)  :  c. 
inner  side  of  a  single  capsule  ;  b,  young  shell,  the  natural  size  of  which 
is  shown  by  the  line  near  it. 

4.  Nidamental  ribbon  of  Jorunna  Johnstoni,  Aid.  ami  Hanc.,  one  ci 
the  Sea-slugs. 

5.  Section  of  Fossil  Oyster  ( Gryphcea  arcuata-,  Lamk.),  showing  the  very 
numerous  successive  additions  to  the  inner  surface  ol  the  lower  valve, 
whilst  the  upper  valve  receives  but  few. 

6.  Section  of  Spondylus  varius ,  Lamk.,  the  Water  Spondylus,  in 
which  spaces  filled  with  sea-water  are  left  between  the  successive  lajmrs 
of  the  shell. 

7.  Tvigoni.i  pcctinata,  Lamk.:  a. a'.,  adductor  muscles;  /.,  foot;  h.l., 
hinge  ligament;  l.t.,  labial  tentacles;  m.,  mantle  margin;  0 ,  mouth; 

pallial  line  ;  t.t',  hinge  teeth  ;  v.,  vent. 

8.  Ensis  siliqua,  Linn.,  showing  the  powerful  digging  foot  (/.) 

9.  Isocardia  hum  ana ,  Linn.  :  /. ,  foot. 


•fc  * 
* 


All  Figs,  from  drawings  by  S.  P.  Woodward. 
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PLATE  XXXI 


Enlarged  drawing  of  the  Common  Garden  Snail  {Helix  asp ersa,  Mull.), 
seen  from  the  under  side,  crawling  on  glass,  and  showing  the  wave-like 
motion  on  the  sole  of  the  foot. 


[Reproduced  by  permission  from  Hill  and  Webb's  “ Eton  Nature-Study," 

Plate  II  ] 
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PLATE  XXXI 


PLATE  XXXII 


i.  Murex  ramosus,  Linn.,  showing  the  recurved  spine  (s.)  in  the 
aperture  used  by  the  animal  to  force  open  the  shells  of  bivalves,  on 
which  it  feeds. 


2.  V elates  conoidcus,  Lamk  ,  young  shell  viewed  from  the  apex. 

3.  V elates  conoideus,  Lamk.,  showing  the  mouth  and  callus  on  the 
columellar  lip. 

4.  V elates  conoideus ,  Lamk.,  an  older  specimen  at  the  stage  when 
excessive  development  of  the  callus  sets  in. 

5.  V elates  conoideus,  Lamk.,  adult  showing  callus  mostly  covered  by 
a  thin  outer  layer  of  shell. 

6.  V elates  conoideus .  Lamk.,  section  showing  how  the  successive 
layers  of  callus  have  been  formed  and  then  removed  on  the  inside, 
whilst  the  thin  portions  at  the  apex  of  the  shell  have  been  strengthened 
by  the  deposition  of  additional  shelly  matter. 

7.  Opisthostonia  grandispinosa,  God.-Aust.,  in  which  the  body-whorl  is 
carried  right  up  over  the  top  of  the  spire  ;  a,  apex  of  shell. 

8.  Gibbus  Lyonetanus,  Pall.,  showing  the  pinched  in  body-whorl. 

9.  Blcesospiva  echinus ,  Pfr.,  in  which  the  whole  shell  is  scalariform. 

10.  Bvachypodclla  Brooksiana,  Pfr.,  in  which  the  last  whorl  is  uncoiled. 

11.  Ficus  ventricosus,  Sby.,  a  Taenioglossate  genus  |  Resembling  each 

J  f  other  111  form  of 

12.  Sycotypus pyrum,  Dillw. ,  a  Rhachiglossate genus  I  shell. 

13.  Septifer  bilocularis,  Linn.,  a  Filibranch  genus  Resembling  each 

14.  Dreissensia  polymorpha ,  Pallas,  a  Eulamelli-  r  other  in  form  of 

branch  genus  J  shell. 


15.  Petricola  pholadiformis,  Lamk..  belonging  to  the, 

Veneracea,  an  inhabitant  of  the  coasts  of  the  United 

States,  now  acclimatized  on  the  shores  of  the  British  i  Resembling  each 
Islands  ;  has  similar  habits  to,  and  is  found  with —  V  other  in  form  of 

sti  0 1 1 

16.  Barnea  Candida ,  Linn.,  belonging  to  the  Ades- 

macea  ; 

17.  Lithodomus  lithophagiis,  Linn.,  a  Filibranch  genus' 


18.  Coralliopliaga  coralliophaga,  Gmel.,  a  Eulamelli- 
branch  genus  that  occupies  the  vacant  burrows  of  the 
preceding.  Two  or  three  dead  shells  of  this  species 
are  sometimes  found  one  within  another,  as  well 
as  that  of  the  original  excavaor  of  the  cell 


Resembling  each 
other  in  form  of 
shell. 


***  Original  drawings  by  Miss  G.  M .  Woodward. 
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Chesser  (Elizabeth  Sloan).  PERFECT 
HEALTH  FOR  WOMEN  AND  CHIL¬ 
DREN.  Cr.  8 vo.  3r.  6d.  net. 

Chesterfield  (Lord).  THE  LETTERS  OF 
THE  EARL  OF  CHESTERFIELD  TO 
HIS  SON.  Edited,  with  an  Introduction  by 
C.  Strachey,  and  Notes  by  A.  Calthrop. 
Two  Volumes.  Cr.  8 vo.  12 s. 

Chesterton  (G.  K.).  CHARLES  DICKENS. 
With  two  Portraits  in  Photogravure.  Eighth 
Edition.  Cr.  8 vo.  6s. 

Also  heap.  8z >0.  is.  net. 

THE  BALLAD  OF  THE  WHITE  HORSE. 

Fourth  Edition.  Fcap.  8 vo.  5 s. 

ALL  THINGS  CONSIDERED.  Seventh 
Edition.  Fcap.  8z >0.  5s. 

TREMENDOUS  TRIFLES.  Fifth  Edi¬ 
tion.  Fcap.  8 vo.  5J. 

ALARMS  AND  DISCURSIONS.  Second 
Edition.  Fcap.  8z >0.  5 .s'. 

A  MISCELLANY  OF  MEN.  Second 
Edition.  Fcap.  8 vo.  $s. 

*Clausen  (George).  ROYAL  ACADEMY 
LECTURES  ON  PAINTING.  Illustrated. 
Cr.  8 vo.  $s.  net. 

Conrad  (Joseph).  THE  MIRROR  OF 
THE  SEA :  Memories  and  Impressions. 
Fourth  Edition.  Fcap.  8 vo.  5s. 

Coolidge  (W.  A.  B.).  THE  ALPS:  IN 
NATURE  AND  HISTORY.  Illustrated. 
Demy  8z >0.  7 s.  6 d.  net. 

Correvon  (H.).  ALPINE  FLORA.  Trans¬ 
lated  and  enlarged  by  E.  W.  Clayforth. 
Illustrated.  Square  Demy  8 vo.  1 6s.  net. 

Coulton  (G.  G.).  CHAUCER  AND  HIS 
ENGLAND.  Illustrated.  Second  Edition. 
Demy  8 vo.  10 s.  6d.  net. 

Cowper  (William).  POEMS.  Edited,  with 
an  Introduction  and  Notes,  by  J.  C.  Ba<h.ey. 
Illustrated.  Demy  8 vo.  10 s.  6 d.  net. 


Cox  (J.  C.).  RAMBLES  IN  SURREY 
Illustrated.  Second  Edition.  Cr.  8 vo.  6s. 
RAMBLES  IN  KENT.  Illustrated.  Cr. 
8vo.  6s. 

Crawley  (A.  E.).  THE  BOOK  OF  THE 
BALL:  An  Account  of  What  it  Does  and 
Why.  Illustrated.  Cr.  8 vo.  3s.  6d.  net. 

Crowley  (H.  Ralph).  THE  HYGIENE 
OF  SCHOOL  LIFE.  Illustrated.  Cr. 
8 vo.  2s-  &/.  net. 

Davis  (H.  W.  C.).  ENGLAND  UNDER 
THE  NORMANS  AND  ANGEVINS: 
1066-1272.  Third  Edition.  Demy  8 vo. 
10s.  6 d.  net. 

Dawbarn  (Charles).  FRANCE  AND 
THE  FRENCH.  Illustrated.  Demy8vo. 
ioj.  6d.  net. 

Dearmer  (Mabel).  A  CHILD’S  LIFE  OF 
CHRIST.  Illustrated.  Large  Cr.  8vo.  6s. 

Deffand  (Madame  du).  LETTRES  DE 
LA  MARQUISE  DU  DEFFAND  A 
HORACE  WALPOLE.  Edited,  with  In¬ 
troduction,  Notes,  and  Index,  by  Mrs. 
Paget  Toynbee.  Three  Volumes.  Demy 
8 vo.  £t,  3 s.  net. 

Dickinson  (G.  L.).  THE  GREEK  VIEW 
OF  LIFE.  Eighth  Edition.  Cr.  8 vo. 
2 s.  6d.  net. 

Ditchfleld  (P.  H.).  THE  OLD-TIME 

PARSON.  Illustrated.  Second  Edition. 
Demy  8z >o.  7 s.  6d.  net. 

THE  OLD  ENGLISH  COUNTRY 
SQUIRE.  Illustrated.  Demy  8 vo.  ior.  6 d. 
net. 

Dowden  (J.).  FURTHER  STUDIES  IN 
THE  PRAYER  BOOK.  Cr.  8 vo.  6s. 

Driver  (S.  R.%  SERMONS  ON  SUB¬ 
JECTS  CONNECTED  WITH  THE 
OLD  TESTAMENT.  Cr.  8 vo.  6s. 

Dumas  (Alexandre).  THE  CRIMES  OF 
THE  BORGIAS  AND  OTHERS.  With 
an  Introduction  by  R.  S.  Garnett.  Illus¬ 
trated.  Second  Edition.  Cr.  8 vo.  6s. 
THE  CRIMES  OF  URBAIN  GRAN- 
DIER  AND  OTHERS.  Illustrated.  Cr. 
8z >o.  6s. 

THE  CRIMES  OF  THE  MARQUISE 
DE  BRINVILLIERS  AND  OTHERS. 
Illustrated.  Cr.  8 vo.  6s. 

THE  CRIMES  OF  ALI  PACHA  AND 
OTHERS.  Illustrated.  Cr.  8 vo.  6s. 

MY  PETS.  Newly  translated  by  A.  R. 
Allinson.  Illustrated.  Cr.  8 vo.  6s. 

Dunn-Pattlson  (R.  P.).  NAPOLEON’S 
MARSHALS.  Illustrated.  Second 
Edition.  Deeny  Svo.  iss.  6 d.  net. 
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THE  BLACK  PRINCE.  Illustrated. 
Second  Edition.  Demy  8vo.  7 s.  6 d.  net. 

Durham  (The  Earl  of).  THE  REPORT 
ON  CANADA.  With  an  Introductory 
Note.  Demy  8z >0.  4.V.  6d.  net. 

E'erton  (H.  E.).  A  SHORT  HISTORY 
OF  BRITISH  COLONIAL  POLICY. 
Third  Edition.  Demy  8 vo.  ?s.  6 d.  net. 

Evans  (Herbert  A.).  CASTLES  OF 

ENGLAND  AND  WALES.  Illustrated. 
Demy  Svo.  12s.  6 d.  net. 

Exeter  (Bishop  of).  REGNUM  DEL 
(The  Bampton  Lectures  of  1901.)  A  Cheaper 
Edition.  Demy  8 vo.  7 s.  6 d.  net. 

Ewald  (Carl).  MY  LITTLE  BOY. 
Translated  by  Alexander  Teixeira  de 
Mattos.  Illustrated.  Fcap.  8vo.  5J. 

Fairbrother  (W.  H.).  THE  PHILO¬ 

SOPHY  OF  T.  H.  GREEN.  Second 
Edition.  Cr.  8vo.  3s.  6 d. 

ffoulkes  (Charles).  THE  ARMOURER 
AND  HIS  CRAFT.  Illustrated.  Royal 
4 to .  £2  2 s.  net. 

"DECORATIVE  IRONWORK.  From  the 
xith  to  the  xvntth  Century.  Illustrated. 
Royal  4 to .  £2  2s.  net. 

Firth  (C.  H.).  CROMWELL’S  ARMY. 
A  History  of  the  English  Soldier  during  the 
Civil  Wars,  the  Commonwealth,  and  the 
Protectorate.  Illustrated.  Second  Edition. 
Cr.  8 vo.  dr. 

Fisher  (H.  A.  L.).  THE  REPUBLICAN 
TRADITION  IN  EUROPE.  Cr.  8 vo. 
6s.  net. 

FitzGerald  (Edward).  THE  RUBA’IYAT 
OF  OMAR  KHAYYAM.  Printed  from 
the  Fifth  and  last  Edition.  With  a  Com¬ 
mentary  by  H.  M.  Batson,  and  a  Biograph¬ 
ical  Introduction  by  E.  D.  Ross.  Cr.  8 vo. 
6s. 

"Also  Illustrated  by  E.  J.  Sullivan.  Cr. 
\to.  15J.  net. 

Flux  (A.  W.).  ECONOMIC  PRINCIPLES. 
Demy  8 vo.  Js.  6d.  net. 

Fraser  (E.).  THE  SOLDIERS  WHOM 
WELLINGTON  LED.  Deeds  of  Daring, 
Chivalry,  and  Renown.  Illustrated.  Cr. 

8 vo.  5 s.  net. 

"THE  SAILORS  WHOM  NELSON  LED. 
Their  Doings  Described  by  Themselves. 
Illustrated.  Cr.  8 vo.  5-r.  net. 

Fraser  (J.  F.).  ROUND  THE  WORLD 
ON  A  WHEEL.  Illustrated.  Fijth 
Edition.  Cr  8 vo.  6s. 
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Galton  (Sir  Francis).  MEMORIES  OF 
MY  LIFE.  Illustrated.  Third  Edition. 
Demy  8 vo.  10s.  6 d.  net. 

Gibbins  (H.  de  B.).  INDUSTRY  IN 
ENGLAND:  HISTORICAL  OUT¬ 
LINES.  With  Maps  and  Plans.  Seventh 
Edition,  Revised.  Demy  8vo.  ior.  6d. 

THE  INDUSTRIAL  HISTORY  OF 
ENGLAND.  With  5  Maps  and  a  Plan. 
Nineteenth  Edition.  Cr.  8 vo.  3 s. 

ENGLISH  SOCIAL  REFORMERS. 
Third  Edition.  Cr.  8vo.  2 s.  6 d. 

Gibbon  (Edward).  THE  MEMOIRS  OF 
THE  LIFE  OF  EDWARD  GIBBON. 
Edited  by  G.  Birkbeck  Hill.  Cr.  8 vo.  6s. 

THE  DECLINE  AND  FALL  OF  THE 
ROMAN  EMPIRE.  Edited,  with  Notes, 
Appendices,  and  Maps,  by  J.  B.  Bury, 
Illustrated.  Seven  Volumes.  Demy  8 vo. 
Illustrated.  Each  ics.  6 d.  net.  Also  in 
Seven  Volumes.  Cr.  8 vo.  6s.  each. 

Glover  (T.  R.).  THE  CONFLICT  OF 
RELIGIONS  IN  THE  EARLY  ROMAN 
EMPIRE.  Fourth  Edition.  Demy  8 vo. 
is.  6d.  net. 

VIRGIL.  Second  Edition.  Demy  8 vo.  ys. 
6 d.  net. 

THE  CHRISTIAN  TRADITION  AND 
ITS  VERIFICATION.  (The  Angus  Lec¬ 
ture  for  1912.)  Cr.  8 vo.  3J.  6d.  net. 

Godley  (A.  D.).  LYRA  FRIVOLA.  Fourth 
Edition.  Fcap.  Svo.  2 s.  td. 

VERSES  TO  ORDER.  Second  Edition. 
Fcap.  8 vo.  2S.  6 d. 

SECOND  STRINGS.  Fcap.  Svo.  2 s.  6 d. 

Gostling  (Frances  M.).  AUVERGNE 
AND  ITS  PEOPLE.  Illustrated.  Demy 
Svo.  ioj.  6 d.  net. 

Gray  (Arthur).  CAMBRIDGE.  Illustrated. 
Demy  Svo.  10s.  6 d.  net. 

Grahame  (Kenneth).  THE  WIND  IN 

THE  WILLOWS.  Seventh  Edition.  Cr. 
Svo.  6s. 

"Also  Illustrated.  Cr.  4 to .  7 s.  6 d.  net. 

Granger  (Frank).  HISTORICAL  SOCI¬ 
OLOGY  :  A  Text-Book  of  Politics. 
Cr.  Svo.  3 s.  6 d.  net. 

"Gretton  (M.  Sturge).  A  CORNER  OF 
THE  COTSWOLDS.  Illustrated.  Demy 
8 vo.  ys.  6 d.  net. 

Grew  (Edwin  Sharpe).  THE  GROWTH 
OF  A  PLANET.  Illustrated.  Cr.  8 vo.  6s. 

Griffin  (W.  Hall)  and  Minchin  (H.  C.). 

THE  LIFE  OF  ROBERT  BROWNING. 
Illustrated.  Second  Edition.  Demy  Svo. 
12 s.  6 d.  net. 
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Haig  (K.  G.).  HEALTH  THROUGH 
DIET.  Second  Edition.  Cr.  8z >o.  2s-  &d. 

net. 

Hale  (J.  R.).  FAMOUS  SEA  FIGHTS  : 
From  Salamis  to  Tsu-shima.  Illustrated. 
Second  Edition.  Cr.  8z w.  6s.  net. 

Hall  (H.  R.).  THE  ANCIENT  HISTORY 
OF  THE  NEAR  EAST  FROM  THE 
EARLIEST  TIMES  TO  THE  BATTLE 
OF  SALAMIS  Illustrated.  Second  Edi¬ 
tion.  Demy  8 vo.  15J.  net. 

Hannay  (D.).  A  SHORT  HISTORY  OF 
THE  ROYAL  NAVY.  Vol.  I.,  1217-1688. 
Vol.  II.,  1689-1815.  Demy  8 vo.  Each 
7 .s'.  6d. 

Hare  (B.).  THE  GOLFING  SWING 
SIMPLIFIED  AND  ITS  MECHANISM 
CORRECTLY  EXPLAINED.  Third 
Edition.  Fcap.  8 vo.  is.  net. 

Harper  (Charles  G.).  THE  AUTOCAR 
ROAD-BOOK.  With  Maps.  Four 
Volumes.  Cr.  8 vo.  Each  7s.  6 d.  net. 

Vol.  I. — South  of  the  Thames. 

Vol.  II. — North  and  South  Wales 
and  West  Midlands. 

Vol.  III. — East  Anglia  and  East  Mid¬ 
lands. 

44 Vol.  IV. — The  North  of  England  and 
South  of  Scotland. 

Harris  (Frank).  THE  WOMEN  OF 
SHAKESPEARE.  Dejny  Zz >0.  7 j.  6d.  net. 

Hassall  (Arthur).  THE  LIFE  OF 
NAPOLEON.  Illustrated.  Demy  8 vo. 
js.  6 d.  net. 

Headley  (F.  W.).  DARWINISM  AND 
MODERN  SOCIALISM.  Second  Edition. 
Cr.  Zvo.  2s-  net. 

Henderson  (M.  Sturge).  GEORGE 
MEREDITH :  NOVELIST,  POET, 

REFORMER.  With  a  Portrait.  Second 
Edition.  Cr.  8 vo.  6s. 

Henley  (W.  E.).  ENGLISH  LYRICS: 
CHAUCER  TO  POE.  Second  Edition. 
Cr.  8 vo.  2 s.  6d.  net. 

Hill  (George  Francis).  ONE  HUNDRED 
MASTERPIECES  OF  SCULPTURE. 
Illustrated.  Demy  8 vo.  10 s.  6 d.  net. 

Hind(C.  Lewis).  DAYS  IN  CORNWALL. 
Illustrated.  Third  Edition.  Cr.  8 vo.  6s. 

Hobhouse  (L.  T.).  THE  THEORY  OF 

KNOWLEDGE.  Demy  Zvo.  10s.  6 d.  net. 

Hobson  (J.  A.).  INTERNATIONAL 

TRADE  :  An  Application  of  Economic 
Thf.ory.  Cr.  8 vo.  2 s.  6 d.  net. 


PROBLEMS  OF  POVERTY:  An  Inquiry 
into  the  Industrial  Condition  of  thf. 
Poor.  Eighth  Edition.  Cr.  Zz >0.  2s.  6d. 

THE  PROBLEM  OF  THE  UN¬ 
EMPLOYED:  An  Inquiry  and  an 
Economic  Policy.  Fifth  Edition.  Cr.  8 vo. 
2 s.  6 d. 

GOLD,  PRICES  AND  WAGES:  With  an 
Examination  of  thf.  Quantity  Theory. 
Second  Edition.  Cr.  Zvo.  3J.  6d.  net. 

Hodgson  (Mrs.  W.).  HOW  TO  IDENTIFY 
OLD  CHINESE  PORCELAIN.  Illus¬ 
trated.  Third  Edition.  Post  Zvo.  6s. 

Holdich  (Sir  T.  H.).  THE  INDIAN 
BORDERLAND,  1880-1900.  Illustrated. 
Second  Edition.  Demy  Zvo.  10s.  6d.  net. 

Koldsworth  (W.  S.).  A  HISTORY  OF 
ENGLISH  LAW.  Four  Volumes. 
Vols.  /.,  II.,  III.  Demy  Zvo.  Each  ios.  6 d. 
net. 

Holland  (Clive).  TYROL  AND  ITS 
PEOPLE.  Illustrated.  Demy  Zvo.  10s.  6 d. 
net. 

Horsburgh  (E.  L.  S.).  WATERLOO:  A 
Narrative  and  a  Criticism.  With  Plans. 
Second  Edition.  Cr.  Zvo.  5.?. 

THE  LIFE  OF  SAVONAROLA.  Illus¬ 
trated.  Cr.  Zvo.  2s-  net. 

Hosie  (Alexander).  MANCHURIA.  Illus¬ 
trated.  Second  Edition.  Demy  Zvo.  7 s.  6 d. 
net. 

♦Howell  (A.  G.  Ferrers).  ST.  BERNARD¬ 
INO  OF  SIENA.  Illustrated.  Demy  Zvo. 
10s.  6d.  net. 

Hudson  (W.  H.).  A  SHEPHERD’S 

LIFE  :  Impressions  of  the  South  Wilt¬ 
shire  Downs.  Illustrated.  Third  Edi¬ 
tion.  Demy  Zvo.  7 s.  id.  net. 

Humphreys(John  H.).  PROPORTIONAL 
REPRESENTATION.  Cr.  Zvo.  $s.  net. 

Hutton  (Edward).  THE  CITIES  OF 

SPAIN.  Illustrated.  Fourth  Edition. 
Cr.  Zvo.  6s. 

THE  CITIES  OF  UMBRIA.  Illustrated. 
Fifth  Edition.  Cr.  Zvo.  6s. 

THE  CITIES  OF  LOMBARDY.  Illus¬ 
trated.  Cr.  Zvo.  6s. 

♦THE  CITIES  OF  ROMAGNA  AND  THE 
MARCHES.  Illustrated.  Cr.  Zvo.  6s. 

FLORENCE  AND  NORTHERN  TUS¬ 
CANY  WITH  GENOA.  Illustrated 
Second  Edition.  Cr.  Zvo.  6s. 

SIENA  AND  SOUTHERN  TUSCANY. 
Illustrated.  Second  Edition.  Cr.  Zvo.  6s. 
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VENICE  AND  VENETIA.  Illustrated. 

Cr.  8 vo.  6s. 

ROME.  Illustrated.  TJiird  Edition.  Cr. 
8  vo.  6s. 

COUNTRY  WALKS  ABOUT  FLORENCE. 
Illustrated.  Second  Edition.  Fcap.  8 vo. 
5 .t.  net. 

A  BOOK  OF  THE  WYE.  Illustrated. 

Demy  8 vo.  ys.  6 d.  net. 

Ibsen  (Henrik).  BRAND.  A  Dramatic 
Poem,  translated  by  William  Wilson. 
Fourth  Edition.  Cr.  8 vo.  3 .s'.  6d. 

Inge  (W.  R.).  CHRISTIAN  MYSTICISM. 
(The  Bampton  Lectures  of  1899.)  Third 
Edition.  Cr.  8 vo.  5s.  net. 

Innes  (A.  D.).  A  HISTORY  OF  THE 
BRITISH  IN  INDIA.  With  Maps  and 
Plans.  Cr.  8 vo.  6s. 

ENGLAND  UNDER  THE  TUDORS. 
With  Maps.  Fonrth  Edition.  Demy  8 vo. 
10s.  6d.  net. 

Innes  (Mary).  SCHOOLS  OF  PAINT¬ 
ING.  Illustrated.  Second  Edition.  Cr. 
8 vo.  5-r.  net. 

Jenks  (E.).  AN  OUTLINE  OF  ENG¬ 
LISH  LOCAL  GOVERNMENT.  Secona 
Edition.  Revised  by  R.  C.  K.  Ensor  Cr. 
8 vo.  2 s.  6d.  net. 

A  SHORT  HISTORY  OF  ENGLISH 
LAW :  From  the  Earliest  Times  to 
the  End  of  the  Year  1911.  Demy  8 vo. 
10s.  6 d.  net. 

Jerningham  (Charles  Edward).  THE 

MAXIMS  OF  MARMADUKE.  Second 
Edition.  Fcap.  8 vo.  5 s. 

Jevons  (F.  B.).  PERSONALITY.  Cr. 
8 vo.  2s.  6 d.  net. 

Johnston  (Sir  H.  H.).  BRITISH  CEN¬ 
TRAL  AFRICA.  Illustrated.  Third 
Edition.  Cr.  s,to.  i8j.  net. 

THE  NEGRO  IN  THE  NEW  WORLD. 
Illustrated.  Demy  8 vo.  21^.  net. 

Julian  (Lady)  of  Norwich.  REVELA¬ 
TIONS  OF  DIVINE  LOVE.  Edited  by 
Grace  Warrack.  Fourth  Edition.  Cr. 
8 vo.  3-f.  6 d. 

Keats  (John).  POEMS.  Edited,  with  Intro¬ 
duction  and  Notes,  by  E.  de  Selincourt. 
With  a  Frontispiece  in  Photogravure. 
Third  Edition.  Demy  8 vo.  ys.  6 d.  net. 

Keble  (John).  THE  CHRISTIAN  YEAR. 
With  an  Introduction  and  Notes  by  W. 
Lock.  Illustrated.  Third  Edition.  Fcap. 
8  vo.  3 s.  td. 


7 

Kempis  (Thomas  k).  THE  IMITATION 
OF  CHRIST.  From  the  Latin,  with  an 
Introduction  by  Dean  Farrar.  Illustrated. 
Fourth  Edition.  Fcap.  8 vo.  3 j.  6 d. 

*THOMAE  HEMERKEN  A  KEMPIS  DE 
IMITATIONE  CHRIST1.  Edited  by 
Adrian  Fortescue.  Cr.  \to.  £1  is.  net. 

Kipling  (Rudyard).  BARRACK-ROOM 
BALLADS.  nyth  Thousand.  Thirty- 
fourth  Edition.  Cr.  8 vo.  Buckram ,  6s. 
A  Iso  Fcap.  8 vo.  Cloth ,  4.?.  6d.  net ;  leather , 
5 s.  net. 

THE  SEVEN  SEAS.  97  th  Thousand. 
Twenty-first  Edition.  Cr.  %vo.  Buckram, 
6s.  Also  Fcap.  8 vo.  Cloth ,  4.?.  6 d.  net ; 
leather,  5^.  net. 

THE  FIVE  NATIONS.  8ij/  Thousand. 
Eleventh  Edition.  Cr.  8 vo.  Buckram,  6s. 
Also  Fcap.  8 vo.  Cloth,  4s.  6d.  net;  leather, 
5-r.  net. 

DEPARTMENTAL  DITTIES.  Twenty- 
Third  Edition.  Cr.  8vo.  Buckram ,  6s. 
A  Iso  Fcap.  8 vo.  Cloth ,  4s.  id.  net ;  leather 
5s.  net. 

Lamb  (Charles  and  Mary).  THE  COM¬ 
PLETE  WORKS.  Edited,  with  an  Intro¬ 
duction  and  Notes,  by  E.  V.  Lucas.  A 
New  and  Revised  Edition  in  Six  Volumes. 
With  Frontispiece.  Fcap.  8 vo.  5J.  each. 
The  volumes  are  : — 

1.  Miscellaneous  Prose,  ii.  Elia  and 
the  Last  Essays  of  Elia.  iii.  Books 
for  Children,  iv.  Plays  and  Poems. 
v.  and  vi.  Letters. 

Lane-Poole  (Stanley.).  A  HISTORY  OF 
EGYPT  IN  THE  MIDDLE  AGES. 
Illustrated.  Cr.  8vo.  6s. 

Lankester  (Sir  Ray).  SCIENCE  FROM 
AN  EASY  CHAIR.  Illustrated.  Seventh 
Edition.  Cr.  8 vo.  6s. 

Lee  (Gerald  Stanley).  INSPIRED  MIL¬ 
LIONAIRES  Cr.  8z >o.  3 s.  6d.  net. 
CROWDS  :  A  Study  of  the  Genius  of 
Democracy,  and  of  the  Fears,  Desires, 
and  Expectations  of  the  People.  Cr. 
8  vo.  6s. 

Lock  (Walter).  ST.  PAUL,  THE 
MASTER  BUILDER.  Third  Edition. 
Cr.  8 vo.  3 s.  6 d. 

THE  BIBLE  AND  CHRISTIAN  LIFE. 
Cr.  Svo.  6s. 

Lodge  (Sir  Oliver).  THE  SUBSTANCE 
OF  FAITH,  ALLIED  WITH  SCIENCE  : 
A  Catechism  for  Parents  and  Teachers. 
Eleventh  Edition.  Cr.  8 vo.  2s.  net. 

MAN  AND  THE  UNIVERSE:  A  Study 
of  the  Influence  of  the  Advance  in 
Scientific  Knowledge  upon  our  Under¬ 
standing  of  Christianity.  Ninth 
Edition.  Demy  8 vo.  5s.  net. 

Also  Fcap.  8 vo.  is.  net. 
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THE  SURVIVAL  OF  MAN  :  A  Study  in 
Unrecognised  Human  Faculty.  Fifth 
Edition.  Wide  Cr.  8 vo.  5 9.  net. 

REASON  AND  BELIEF.  Fifth  Edition. 
Cr.  8z <0.  39.  6 d.  net. 

MODERN  PROBLEMS.  Cr.  8z >0.  5$.  net. 

Loreburn  (Earl).  CAPTURE  AT  SEA. 
Cr.  8vo.  2 s.  6 d.  net. 

Lorimer  (George  Horace).  LETTERS 
FROM  A  SELF-MADE  MERCHANT 
TO  HIS  SON.  Illustrated.  Twenty- 
fourth  Edition.  Cr.  8 vo.  39.  6d. 

Also  Fcap.  8z >o.  is.  net. 

OLD  GORGON  GRAHAM.  Illustrated. 
Second  Edition.  Cr.  8 vo.  6s.  Also  Cr. 
8 vo.  29  net. 

Lucas  (E.Y.).  THE  LIFE  OF  CHARLES 
LAMB.  Illustrated.  Fifth  Edition.  Demy 
8 vo.  7 s'.  6d.  net. 

A  WANDERER  IN  HOLLAND.  Illus¬ 
trated.  Fourteenth  Edition.  Cr.  8 vo.  6s. 
A  WANDERER  IN  LONDON.  Illus¬ 
trated.  Fifteenth  Edition ,  Revised.  Cr. 
8  vo.  6s. 

A  WANDERER  IN  PARIS.  Illustrated. 
Tenth  Edition.  Cr.  8z >0.  6s.  Also  Fcap. 

8  vo.  59 

A  WANDERER  IN  FLORENCE.  Illus¬ 
trated.  Fourth  Edition.  Cr.  8z >0.  6s. 

THE  OPEN  ROAD  :  A  Little  Book  for 
Wayfarers.  Twenty-first  Edition.  Fcap. 
8z >0.  5 s.  India  Paper ,  7 s.  6d. 

Also  Illustrated.  Cr.  fio.  15s.  net. 

THE  FRIENDLY  TOWN  :  A  Little  Book 
for  the  Urbane.  Seventh  Edition.  Fcap. 
8  vo.  5  s. 

FIRESIDE  AND  SUNSHINE.  Seventh 
Edition.  Fcap  8vo.  5 s. 

CHARACTER  AND  COMEDY.  Sixth 
Edition.  Fcap.  8z >0.  5s. 

THE  GENTLEST  ART:  A  Choice  of 
Letters  by  Entertaining  Hands. 
Seventh  Edition.  Fcap.  8 vo.  5s. 

THE  SECOND  POST.  Third  Edition. 
Fcap.  8z >o.  5 s. 

HER  INFINITE  VARIETY  :  A  Feminine 
Portrait  Gallery.  Sixth  Edition.  Fcap. 
8vo.  5  s. 

GOOD  COMPANY:  A  Rally  of  Men. 

Second  Edition.  Fcap.  8 vo.  5.9. 

ONE  DAY  AND  ANOTHER.  Fifth 
Edition.  Fcap.  8 vo.  5s. 

OLD  LAMPS  FOR  NEW.  Fourth  Edition. 
Fcap.  8 vo.  55. 

"LOITERER’S  HARVEST.  Fcap.  8 vo. 

5s- 

LISTENER’S  LURE  :  An  Oblique  Narra¬ 
tion.  Ninth  Edition.  Fcap.  8 vo.  5 9. 
OVER  BEMERTON’S:  An  Easy-Going 
Chronicle.  Tenth  Edition.  Fcap.  8 vo. 

5s- 


MR.  INGLESIDE.  Tenth  Edition.  Fcap 
8  vo.  59. 

"LONDON  LAVENDER.  Fcap.  8 vo.  5s. 
THE  BRITISH  SCHOOL  :  An  Anecdotal 
Guide  to  the  British  Painters  and 
Paintings  in  the  National  Gallery. 
Fcap.  8 vo.  2 s.  6 d.  net. 

HARVEST  HOME.  Fcap.  8 vo.  is.  net. 

A  LITTLE  OF  EVERYTHING.  Third 
Edition.  Fcap.  8 vo.  is.  net. 

See  also  Lamb  (Charles). 

Lydekker  (R.).  THE  OX  AND  ITS 
KINDRED.  Illustrated.  Cr.  8 vo.  6s. 

Lydekker  (R.)  and  Others.  REPTILES, 
AMPHIBIA,  FISHES,  AND  LOWER 
CHORDATA.  Edited  by  J.  C.  Cunning¬ 
ham.  Illustrated.  Demy  8 vo.  10 s.  6 d.  net. 

Macaulay  (Lord).  CRITICAL  AND 

HISTORICAL  ESSAYS.  Edited  by  F. 
C.  Montague.  Three  Volumes.  Cr.  8 vo. 
18  9. 

McCabe  (Joseph).  THE  EMPRESSES  OF 
ROME.  Illustrated.  Demy  8 vo.  12s.  6 d. 
net. 

THE  EMPRESSES  OF  CONSTANTI¬ 
NOPLE.  Illustrated.  Demy  8 vo.  109.  6 d. 
net. 

MacCarthy  (Desmond)  and  Russell 
(Agatha).  LADY  JOHN  RUSSELL :  A 
Memoir.  Illustrated.  Fourth  Edition. 
Demy  8 vo.  ior.  6 d.  net. 

McDougall  (William).  AN  INTRODUC¬ 
TION  TO  SOCIAL  PSYCHOLOGY 
Seventh  Edition.  Cr.  8 vo.  59.  net. 

BODY  AND  MIND:  A  History  and  a 
Defence  of  Animism.  Second  Edition. 
Demy  8 vo.  10s.  6 d.  net. 

Maeterlinck  (Maurice).  THE  BLUE 
BIRD :  A  Fairy  Play  in  Six  Acts. 
Translated  by  Alexander  Teixeira  de 
Mattos.  Fcap.  8vo.  Deckle  Edges.  39.  td. 
net.  Also  Fcap.  8vo.  is.net.  An  Edition, 
illustrated  in  colour  by  F.  Cayley  Robin¬ 
son,  is  also  published.  Cr.  4 to.  219.  net. 
Of  the  above  book  Thirty-three  Editions  in 
all  have  been  issued. 

MARY  MAGDALENE:  A  Play  in  Three 
Acts.  Translated  by  Alexander  Teixeira 
de  Mattos.  Third  Edition.  Fcap.  8 vo. 
Deckle  Edges.  39.  6d.  net.  A  Iso  Fcap.  8vo. 

IS*  fict . 

"OUR  ETERNITY.  Translated  by  Alex¬ 
ander  Teixeira  de  Mattos.  Fcap.  8 vo. 
59.  net. 

"Maeterlinck  (Mme.  M.)  (Georgette 

Leblanc).  THE  CHILDREN'S  BLUE¬ 
BIRD.  Translated  by  Alexander 

Teixeira  de  Mattos.  Illustrated.  Fcap. 
8z >0.  59.  net. 
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Mahaffy  (J.  P.).  A  HISTORY  OF  EGYPT 
UNDER  THE  PTOLEMAIC  DYNASTY. 
Illustrated.  Cr.  8 vo.  6s. 

Maitland  (F.  W.).  ROMAN  CANON  LAW 
IN  THE  CHURCH  OF  ENGLAND. 
Royal  8 vo.  7 s.  6 d. 

Marett  (R.  R.).  THE  THRESHOLD  OF 
RELIGION.  New  and  Revised  Edition. 
Cr.  8vo.  5s.  net. 

Marriott  (Charles).  A  SPANISH  HOLI¬ 
DAY.  Illustrated.  Demy  8 vo.  7 s.  6 d.  net. 
THE  ROMANCE  OF  THE  RHINE. 
Illustrated.  Demy  8z <0.  10s.  6 d.  net. 

Marriott  (J.  A.  R.).  ENGLAND  SINCE 
WATERLOO.  With  Maps.  Demy  8 vo. 
10s.  6 d.  net. 

Masefield  (John).  SEA  LIFE  IN  NEL¬ 
SON’S  TIME.  Illustrated.  Cr.  8  vo. 
5s.  6 d.  net. 

A  SAILOR’S  GARLAND.  Selected  and 
Edited.  Second  Edition.  Cr.  8 vo.  5s.  6 d. 
net. 

Masterman  (C.  F.  G.).  TENNYSON 
AS  A  RELIGIOUS  TEACHER.  Second 
Edition.  Cr.  8 vo.  6s. 

THE  CONDITION  OF  ENGLAND. 
Fourth  Edition.  Cr.  8z >0.  6s.  Also  Fcap. 

8 vo.  is  net. 

Also  Fcap.  8 vo.  is.  net. 

Hayne  (Ethel  Colburn).  BYRON.  Illus¬ 
trated.  Two  Volumes.  Demy  8 vo.  21J.  net. 

Medley  (D.  J.).  ORIGINAL  ILLUSTRA¬ 
TIONS  OF  ENGLISH  CONSTITU¬ 
TIONAL  HISTORY.  Cr.  8 vo.  7s.  6 d.  net. 

Methuen  (A.  M.  S.).  ENGLAND’S  RUIN  : 
Discussed  in  Fourteen  Letters  to  a 
Protectionist.  Ninth  Edition.  Cr.  8z >0. 
3 d.  net. 

Miles  (Eustace).  LIFE  AFTER  LIFE; 
or,  The  Theory  of  Reincarnation. 
Cr.  8 vo.  is.  6 d.  net. 

THE  POWER  OF  CONCENTRATION: 
How  to  Acquire  it.  Fourth  Edition. 
Cr.  8 vo.  3 s.  6 d.  net. 

Millais  (J.  G.).  THE  LIFE  AND  LET¬ 
TERS  OF  SIR  JOHN  EVERETT 
MILLAIS.  Illustrated.  New  Edition. 
Demy  8 vo.  7 s.  6 d.  net. 

Milne  (J.  G.).  A  HISTORY  OF  EGYPT 
UNDER  ROMAN  RULE.  Illustrated. 
Cr.  8 vo.  6s. 

Mitchell  (P.Chalraers).  THOMAS  HENRY 
HUXLEY.  Fcap.  8 vo.  is.  net. 

Moffat  (Mary  M.).  QUEEN  LOUISA  OF 
PRUSSIA.  Illustrated.  Fourth  Edition. 
Cr.  8 vo.  6s. 

MARIA  THERESA.  Illustrated.  Demy 
8 vo.  1  or.  6 d.  net. 


Money  (L.  G.  Chiozza).  RICHES  AND 
POVERTY.  New  and  Revised  Issue. 
Cr.  8 vo.  is.  net. 

MONEY’S  FISCAL  DICTIONARY,  1910. 

Second  Edition.  Demy  8vo.  5s.net. 
THINGS  THAT  MATTER:  Papers  on 
Subjects  which  are,  or  ought  to  be, 
under  Discussion.  Demy  8 vo.  5s.  net. 

Montague  (C.  E.).  DRAMATIC  VALUES. 
Second  Edition.  Fcap.  8 vo.  5s. 

Moorhouse  (E.  Kallam).  NELSON’S 
LADY  HAMILTON.  Illustrated.  Third 
Edition.  Demy  8 vo.  7 s.  6J.  net. 

Morgan  (C.  Lloyd).  INSTINCT  AND 

EXPERIENCE.  Second  Edition.  Cr.  8 vo. 
5 r.  net. 

Nevill  (Lady  Dorothy).  MY  OWN 

TIMES.  Edited  by  her  Son.  Second  Edi¬ 
tion.  Demy  8 vo.  155.  net. 

O’Donnell  (Elliot).  WERWOLVES.  Cr. 
8 vo.  5 s.  net. 

Oman  (C.  W.  C.).  A  HISTORY  OF  THE 
ART  OF  WAR  IN  THE  MIDDLE 
AGES.  Illustrated.  Demy  8 vo.  ior.  6 d. 
net. 

ENGLAND  BEFORE  THE  NORMAN 
CONQUEST.  With  Maps.  Third  Edi¬ 
tion ,  Revised.  Demy  8 vo.  10 s.  6d.  net. 

Oxford  (M.  N.).  A  HANDBOOK  OF 
NURSING.  Sixth  Edition ,  Revised. 
Cr.  8 vo.  3 s.  6 d.  net. 

Pakes  (W.  C.  C.).  THE  SCIENCE  OF 
HYGIENE.  Illustrated.  Second  and 
Cheaper  Edition.  Revised  by  A.  T. 
Nankivei.l.  Cr.  8 vo.  net. 

Parker  (Eric).  A  BOOK  OF  THE 
ZOO.  Illustrated.  Second  Edition.  Cr. 
&vo.  6s. 

Pears  (Sir  Edwin).  TURKEY  AND  ITS 
PEOPLE.  Second  Edition  Demy  8 vo. 
12 s.  6 d.  net. 

Petrie  (W.  M.  Flinders.)  A  HISTORY 
OF  EGYPT.  Illustrated.  Six  Volumes. 
Cr.  8  vo.  6s.  each. 

Vol.  I.  From  the  1st  to  the  XVIth 
Dynasty.  Seventh  Edition. 

Vol.  II.  The  XVIIth  and  XVIIIth 
Dynasties.  Fifth  Edition. 

Vol.  III.  XIXth  to  XXXth  Dynasties. 
Vol.  IV.  Egypt  under  the  Ptolemaic 
Dynasty.  J.  P.  Mahaffy. 

Vol  V.  Egypt  under  Roman  Rule.  J.  G. 
Milne. 

Vol.  VI.  Egypt  in  the  Middle  Ages. 
Stanley  Lane-Poole. 


2 


Methuen  and  company  Limited 


RELIGION  AND  CONSCIENCE  IN 
ANCIENT  EGYPT.  Illustrated.  Cr.  8 vo. 
2 s.  6 d. 

SYRIA  AND  EGYPT,  FROM  THE  TELL 
EL  AMARNA  LETTERS.  Cr.  8 vo. 

2S.  6d. 

EGYPTIAN  TALES.  Translated  from  the 
Papyri.  First  Series,  ivth  to  xnth  Dynasty. 
Illustrated.  Second  Edition.  Cr.  8  vo. 
3-y.  6 d. 

EGYPTIAN  TALES.  Translated  from  the 
Papyri.  Second  Series,  xvmth  to  xixth 
Dynasty.  Illustrated.  Second  Edition. 
Cr.  8 vo.  3.?.  6 d. 

EGYPTIAN  DECORATIVE  ART.  Illus¬ 
trated.  Cr.  8z >o  3 s.  6 d. 

Pollard  (Alfred  W.).  SHAKESPEARE 
FOLIOS  AND  QUARTOS.  A  Study  in 
the  Bibliography  of  Shakespeare’s  Plays, 
1594-1685.  Illustrated.  Folio.  £1  is.  net. 

Porter  (G.  R.).  THE  PROGRESS  OF 
THE  NATION.  A  New  Edition.  Edited 
by  F.  W.  Hirst.  Demy  8 vo.  £1  is.  net. 

Power  (J.  O’Connor).  THE  MAKING  OF 
AN  ORATOR.  Cr.  8z >0.  6s. 

Price  (L.  L.).  A  SHORT  HISTORY  OF 
POLITICAL  ECONOMY  IN  ENGLAND 
FROM  ADAM  SMITH  TO  ARNOLD 
TOYNBEE.  Seventh  Edition.  Cr.  8 vo. 

2S.  6 d. 

Pycraft  (W.  P.).  A  HISTORY  OF  BIRDS. 
Illustrated.  Demy  8 vo.  ioj.  6d.  net. 

Rawlings  (Gertrude  B.).  COINS  AND 
HOW  TO  KNOW  THEM.  Illustrated. 
Third  Edition.  Cr.  8 vo.  6s. 

Regan  (C.  Tait).  THE  FRESHWATER 
FISHES  OF  THE  BRITISH  ISLES. 
Illustrated.  Cr.  8 vo.  6s. 

Reid  (Archdall).  THE  LAWS  OF  HERE¬ 
DITY.  Second  Edition.  Demy  8  vo. 
£\  is.  net. 

Robertson  (C.  Grant).  SELECT  STAT¬ 
UTES,  CASES,  AND  DOCUMENTS, 
1660-1832.  Second ,  Revised  and  Enlarged 
Edition.  Demy  Zvo.  10 s.  6 d.  net. 

ENGLAND  UNDER  THE  HANOVER¬ 
IANS.  Illustrated.  Second  Edition.  Demy 
8 vo.  1  os'.  6d.  net. 

Roe  (Fred).  OLD  OAK  FURNITURE. 
Illustrated.  Second  Edition.  Demy  8 vo, 
1  os.  6 d  net. 


*Rolle  (Richard).  THE  FIRE  OF  LOVE 
and  THE  MENDING  OF  LIFE. 
Edited  by  Frances  M.  Comper.  Cr.  8 vo. 
3 s.  6 d.  net. 

Ryan  (P.  F.  W.).  STUART  LIFE  AND 
MANNERS:  A  Social  History.  Illus¬ 
trated.  Demy  8 vo.  ior.  6 d.  net. 

*  Ryley  (A.  Beresford).  OLD  PASTE. 
Illustrated.  Royal  Zvo.  £2  2s.  net. 

St.  Francis  of  Assisi.  THE  LITTLE 
FLOWERS  OF  THE  GLORIOUS 
MESSER,  AND  OF  HIS  FRIARS. 
Done  into  English,  with  Notes  by  William 
Heywood.  Illustrated.  DernyZvo.  5s.net. 

‘Said’  (H.  H.  Munro).  REGINALD. 

Third  Edition.  Reap.  8 vo.  2 s.  6 d.  net. 
REGINALD  IN  RUSSIA.  Reap.  8  vo. 
2s.  6 d.  net. 

Sandeman  (G.  A.  C.).  METTERNICH. 

Illustrated.  Demy  8 vo.  10s.  6 d.  net. 

Schidrowitz  (Philip).  RUBBER.  Illus¬ 
trated.  Demy  8 vo.  10 s.  6 d.  net. 

Schloesser  (H.  H.).  TRADE  UNIONISM. 
Cr.  8  vo.  2S.  6 d. 

Selous  (Edmund).  TOMMY  SMITH’S 
ANIMALS.  Illustrated.  Twelfth  Edi¬ 
tion.  Fcap.  8 vo.  2 s.  6d. 

TOMMY  SMITH’S  OTHER  ANIMALS. 
Illustrated.  Sixth  Edition.  Fcap.  8 vo. 
2  s.  6d. 

JACK’S  INSECTS.  Illustrated.  Cr.  8 vo.  6s. 

Shakespeare  (William). 

THE  FOUR  FOLIOS,  1623 ;  1632  ;  1664  ; 
1685.  Each  £4  4^.  net,  or  a  complete  set, 
£12  12s.  net. 

THE  POEMS  OF  WILLIAM  SHAKE¬ 
SPEARE.  With  an  Introduction  and  Notes 
by  George  Wyndham.  Demy  8 vo.  Buck¬ 
ram,  10s.  6d. 

Shaw  (Stanley).  WILLIAM  OF  GER¬ 
MANY.  Demy  8 vo.  7 s.  6 d.  net. 

Shelley  (Percy  Bysshe).  POEMS.  With 
an  Introduction  by  A.  Clutton-Bkock  and 
notes  by  C.  D.  Locock.  Two  Volumes. 
Demy  8 vo.  £1  is.  net. 

Smith  (Adam).  THE  WEALTH  OF 
NATIONS.  Edited  by  Edwin  Cannan. 
Two  Volumes.  Demy  8 vo.  £1  is.  net. 

Smith  (G.  F.  Herbert).  GEM-STONES 
AND  THEIR  DISTINCTIVE  CHARAC¬ 
TERS.  Illustrated.  Second  Edition.  Cr. 
8 vo.  6s.  net. 
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Snell  (F.  j.).  A  BOOK  OF  EXMOOR. 

Illustrated.  Cr.  8 vo.  6s. 

THE  CUSTOMS  OF  OLD  ENGLAND. 
Illustrated.  Cr.  8z <o.  6s. 

‘  Etancliffe.’  GOLF  DO’S  AND  DONT’S. 
Fifth  Edition.  Fcap.  8 vo.  is.  net. 

Stevenson  (R.  L.).  THE  LETTERS  OF 
ROBERT  LOUIS  STEVENSON.  Edited 
by  Sir  Sidney  Colvin.  A  New  and  En¬ 
larged  Edition  in  four  volumes.  Fourth 
Edition.  Fcap.  8 vo.  Each  5 s.  Leather , 
each  5 s.  net. 

Storr  (Vernon  F.).  DEVELOPMENT 
AND  DIVINE  PURPOSE.  Cr.  8 vo.  5 s- 
net. 

Streatfeild  (R.  A.).  MODERN  MUSIC 
AND  MUSICIANS.  Illustrated.  Second 
Edition.  Demy  8 vo.  7 s.  6 d.  net. 

Surtees  (R.  S.).  HANDLEY  CROSS. 
Illustrated.  Fcap.  8 vo.  Gilt  top.  3 s.  6 d. 
net. 

MR.  SPONGE’S  SPORTING  TOUR. 
Illustrated.  Fcap.  8 vo.  Gilt  top.  3 s.  6 d. 
net. 

ASK  MAMMA  ;  ok,  THE  RICHEST 
COMMONER  IN  ENGLAND.  Illus¬ 
trated.  Fcap.  Bvo.  Gilt  top.  3s.  6d.  net. 
JORROCKS’S  JAUNTS  AND.  JOLLI¬ 
TIES.  Illustrated.  Fourth  Edition.  Fcap. 
Bvo.  Gilt  top.  3s.  6 d.  net. 

MR.  FACEY  ROMFORD’S  HOUNDS. 
Illustrated.  Fcap.  Bvo.  Gilt  top.  3 s.  6 d. 
net. 

HAWBUCK  GRANGE  ;  or,  THE  SPORT¬ 
ING  ADVENTURES  OF  THOMAS 
SCOTT,  Esq.  Illustrated.  Fcap.  Bvo. 
Gilt  top.  3s.  6 d.  net. 

*£uso  (Henry).  THE  LIFE  OF  THE 
BLESSED  HENRY  SUSO.  By  Himself. 
Translated  by  T.  F.  Knox.  With  an  Intro¬ 
duction  by  Dean  Inge.  Cr.  Bvo.  3 s.  6d. 
net. 

Sv.anton  (E.  W.).  FUNGI  AND  HOW 
TO  KNOW  THEM.  Illustrated.  Cr.  Bvo. 
6s.  net. 

BRITISH  PLANT  -  GALLS.  Cr.  Bvo. 
7 j.  6 d.  net. 

Symes  (J.  E.).  THE  FRENCH  REVO¬ 
LUTION.  Second  Edition.  Cr.Bvo.  2s.  6d. 

Tabor  (Margaret  E.).  THE  SAINTS  IN 
ART.  With  their  Attributes  and  Symbols 
Alphabetically  Arranged.  Illustrated. 
Third  Edition.  Fcap.  Bvo.  3 s.  6d.  net. 

Taylor  (A.  E.).  ELEMENTS  OF  META¬ 
PHYSICS.  Second  Edition.  Demy  Bvo. 
ioj.  Id.  ret. 


Taylor  (Mrs.  Basil)  (Harriet  Osgood). 

JAPANESE  GARDENS.  Illustrated. 
Cr.  4to.  £1  is.  net. 

Thibaudeau  (A.  C.).  BONAPARTE  AND 
THE  CONSULATE.  Translated  and 
Edited  by  G.  K.  Fortescue.  Illustrated. 
Demy  Bvo.  ioj.  6 d.  net. 

Thomas  (Edward).  MAURICE  MAE¬ 
TERLINCK.  Illustrated.  Second  Edition. 
Cr.  Bvo.  5 j.  net. 

Thompson  (Francis).  SELECTED 
POEMS  OF  FRANCIS  THOMPSON. 
With  a  Biographical  Note  by  Wilfrid 
Meynell.  With  a  Portrait  in  Photogravure 
Twentieth  Thousand.  Fcap.  Bvo.  55.  net. 

Tileston  (Mary  W.).  DAILY  STRENGTH 
FOR  DAILY  NEEDS.  Twentieth  Edi¬ 
tion.  Medium  1 6mo.  2 s.  6d.  net.  Also  an 
edition  in  superior  binding,  6s. 

THE  STRONGHOLD  OF  HOPE 
Medium  16 mo.  2  s.  6 d.  net. 

Toynbee  (Paget).  DANTE  ALIGHIERI. 
His  Life  and  Works.  With  16  Illustra¬ 
tions.  Fourth  and  Enlarged  Edition.  Cr. 
Bvo.  5s.  net. 

Trevelyan  (G.  M.).  ENGLAND  UNDER 
THE  STUARTS.  With  Maps  and  Plans. 
Fifth  Edition.  Demy  Bvo.  ics.  6 d.  net. 

Triggs  (H.  Inigo).  TOWN  PLANNING: 
Past,  Present,  and  Possible.  Illustra¬ 
ted.  Second  Edition.  Wide  Royal  Bvo. 
15J.  net. 

Turner  (Sir  Alfred  E.).  SIXTY  YEARS 
OF  A  SOLDIER’S  LIFE.  Demy  Bvo. 
12 s.  6d.  net. 

Underhill  (Evelyn).  MYSTICISM.  A 
Study  in  the  Nature  and  Development  of 
Man’s  Spiritual  Consciousness.  Fourth 
Edition.  Demy  Bvo.  13s.  net. 

Urwick  (E.  J.).  A  PHILOSOPHY  OF 
SOCIAL  PROGRESS.  Cr.  Bvo.  6s. 

Yardon  (Harry).  HOW  TO  PLAY  GOLF. 
Illustrated.  Fifth  Edition.  Cr.  Bvo.  2 s.  6 d. 
net. 

Vernon  (Hon.  W.  Warren).  READINGS 
ON  THE  INFERNO  OF  DANTE.  With 
an  Introduction  by  the  Rev.  Dr.  Moore. 
Two  Volumes.  Second  Edition.  Cr.  Bvo. 
15s-.  net. 

READINGS  ON  THE  PURGATORIO 
OF  DANTE.  With  an  Introduction  by 
the  late  Dean  Church.  Two  Volumes. 
Third  Edition.  Cr.  Bvo.  13s.  net. 
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Methuen  and  Company  Limited 


READINGS  ON  THE  PARADISO  OF 
DANTE.  With  an  Introduction  by  the 
Bishop  of  Ripon.  Tiuo  Volumes.  Second 
Edition.  Cr.  8z >o.  15s.  net. 

Vickers  (Kenneth  H.).  ENGLAND  IN 
THE  LATER  MIDDLE  AGES.  With 
Maps.  Demy  8 vo.  ioj.  6 d.  net. 

Wade  (G.  W.  and  J.  H.).  RAMBLES  IN 
SOMERSET.  Illustrated.  Cr.  8 vo.  6^. 

Waddell  (L.  A.).  LHASA  AND  ITS 
MYSTERIES.  With  a  Record  of  the  Ex¬ 
pedition  of  1903-1904.  Illustrated.  Third 
and  Cheaper  Edition.  Medium  Zvo.  ys.  6d. 
net. 

Wagner  (Richard).  RICHARD  WAG¬ 
NER'S  MUSIC  DRAMAS.  Interpreta¬ 
tions,  embodying  Wagner’s  own  explana¬ 
tions.  By  Alice  Leighton  Cleather 
and  Basil  Crump.  Fcap.  8 vo.  2s.  6 d.  each. 
The  Ring  of  the  Nibelung. 

Fifth  Edition. 

Lohengrin  and  Parsifal. 

Second  Edition ,  rewritten  and  enlarged. 
Tristan  and  Isolde. 

Tannhauser  and  the  Mastersingers 
of  Nuremburg. 

Waterhouse  (Elizabeth).  WITH  THE 
SIMPLE-HEARTED.  Little  Homilies  to 
Women  in  Country  Places.  Third  Edition. 
Small  Pott  Zvo.  2s.  net. 

THE  HOUSE  BY  THE  CHERRY  TREE. 
A  Second  Series  of  Little  Homilies  to 
Women  in  Country  Places.  Small  Pott  8 vo. 
is.  net. 

COMPANIONS  OF  THE  WAY.  Being 
Selections  for  Morning  and  Evening  Read¬ 
ing.  Chosen  and  arranged  by  Elizabeth 
Waterhouse.  Large  Cr.  8 vo.  $s.  net. 
THOUGHTS  OF  A  TERTIARY.  Small 
Pott  8 vo.  ij.  net. 

VERSES.  A  New  Edition.  Fcap.  8 vo.  2 s. 
net. 

Waters  (W.  G.).  ITALIAN  SCULPTORS. 
Illustrated.  Cr.  8 vo.  7 s.  6 d.  net. 

Watt  (Francis).  EDINBURGH  AND 
THE  LOTH  IANS.  Illustrated.  Second 
Edition.  Cr.  8 vo.  ioj.  6 d.  net. 

*R.  L.  S.  Cr.  8 vo.  6s. 

Wedmore  (Sir  Frederick).  MEMORIES. 

Second  Edition.  Demy  8 vo.  7 s.  6d.  net. 

Weigall  (Arthur  E.  P.).  A  GUIDE  TO 
THE  ANTIQUITIES  OF  UPPER 
EGYPT:  From  Abydos  to  the  Sudan 
Frontier.  Illustrated.  Second  Edition. 
Cr.  8z >0.  7 j.  6 d.  net. 


Wells  (J.).  OXFORD  AND  OXFORD 
LIFE.  Third  Edition.  Cr.  8 vo.  3 j.  6 d. 

A  SHORT  HISTORY  OF  ROME.  Twelfth 
Edition.  With  3  Maps.  Cr.  8 vo.  3s.  6c/. 

Whitten  (Wilfred).  A  LONDONER’S 
LONDON.  Illustrated.  Second  Edition. 
Cr.  8 vo.  6s. 

Wilde  (Oscar).  THE  WORKS  OF  OSCAR 
WILDE.  Twelve  Volumes.  Fcap.  8 vo. 
$s.  net  each  volume. 

1.  Lord  Arthur  Savile’s  Crime  and 
the  Portrait  of  Mr.  W.  H.  ii.  The 
Duchess  of  Padua,  iii.  Poems,  iv. 
Lady  Windermere’s  Fan.  v.  A  Woman 
of  No  Importance,  vi.  An  Ideal  Hus¬ 
band.  vii.  The  Importance  of  being 
Earnest.  viii.  A  House  of  Pome¬ 
granates.  ix.  Intentions,  x.  De  Pro- 

FUNDIS  AND  PRISON  LETTERS.  XI.  ESSAYS. 
xii.  SALOMit,  A  Florentine  Tragedy, 
and  La  Sainte  Courtisane. 

Williams  (H.  Noel).  A  ROSE  O  F  SAVOY : 
Marie  Adelaide  of  Savoy,  Duchesse  de 
Bourgogne,  Mother  of  Louis  xv.  Illus¬ 
trated.  Second  Edition.  Demy  8z >0.  15s. 

net. 

THE  FASCINATING  DUC  DE  RICHE¬ 
LIEU  :  Louis  Francois  Armand  du 
Plessis  (1696-1788).  Illustrated.  Demy  Zvo. 
15 s.  net. 

A  PRINCESS  OF  ADVENTURE  :  Marie 
Caroline,  Duchesse  de  Berry  (1798- 
1870).  Illustrated.  Demy  8 vo.  15 s.  net. 
THE  LOVE  AFFAIRS  OF  THE 

COND&S  (i  530-174°).  Illustrated.  Demy 
8  vo.  15  s.  net. 

*Wilson  (Ernest  H.).  A  NATURALIST  IN 
WESTERN  CHINA.  Illustrated.  Demy 
8z >0.  £1  ioj.  net. 

Wood  (Sir  Evelyn).  FROM  MIDSHIP¬ 
MAN  TO  FIELD-MARSHAL.  Illus¬ 

trated.  Fifth  Edition.  Demy  8vo.  ys.  6d. 
net. 

Also  Fcap.  Zvo.  ss.net. 

THE  REVOLT  IN  HINDUSTAN  (1857- 
59).  Illustrated.  Second  Edition.  Cr.Zvo. 

6s. 

Wood  (W.  Birkbeck)  and  Edmonds  (Col. 
J.  E.).  A  HISTORY  OF  THE  CIVIL 
WAR  IN  THE  UNITED  STATES 
(1861-65).  With  an  Introduction  by  Spenser 
Wilkinson.  With  24  Maps  and  Plans. 
Third  Edition.  Demy  8 vo.  sis.  6 d.  net. 

Wordsworth  (W.).  POEMS.  With  an 
Introduction  and  Notes  by  Nowell  C. 
Smith.  Three  Volumes.  Demy  8 vo.  15s. 
net. 

Yeats  (W.  B.).  A  BOOK  OF  IRISH 
VERSE.  Third  Edition.  Cr.Zvo.  3  s.6d. 


General  Literature 


lS 


Part  IT. — A  Selection  of  Series 


Ancient  Cities 

General  Editor.  Sir  B.  C.  A.  WINDLE 


Cr.  Svo.  4 s. 

With  Illustrations  by  h 

Bkistol.  Alfred  Harvey. 

Canterbury.  J.  C.  Cox. 

Chester.  Sir  B.  C.  A.  Windle. 

Dublin.  S.  A.  O.  Fitzpatrick. 


6 d.  net  each  volume 

'.  IT.  New,  and  other  Artists 

Edinburgh.  M.  G.  Williamson. 

Lincoln.  E.  Mansel  Sympson. 
Shrewsbury.  T.  Auden. 

Wells  and  Glastonbury.  T  S.  Holmes. 


The  Antiquary’s  Books 

General  Editor,  J.  CHARLES  COX 

Demy  Svo.  ys.  6d.  net  each  volume 
With  Numerous  Illustrations 


‘Ancient  Painted  Glass  in  England. 
Philip  Nelson. 

Archeology  and  False  Antiquities. 
R.  Munro. 

Bells  of  England,  The.  Canon  J.  J. 
Raven.  Second  Edition. 

Brasses  of  England,  The.  Herbert  W. 
Macklin.  Third  Edition. 

Celtic  Art  in  Pagan  and  Christian 
Times.  J.  Romilly  Allen.  Second  Edition. 

Castles  and  Walled  Towns  of  England, 
The.  A.  Harvey. 

Churchwarden’s  Accounts  from  the 
Fourteenth  Century  to  the  Close  of 
the  Seventeenth  Century. 

Domesday  Inquest,  The.  Adolphus  Ballard. 

English  Church  Furniture.  J.  C.  Cox 
and  A.  Harvey.  Second  Edition. 


English  Costume.  From  Prehistoric  Times 
to  the  End  of  the  Eighteenth  Century. 
George  Clinch. 

English  Monastic  Life.  Abbot  Gasquet. 
Fourth  Edition. 

English  Seals.  J.  Harvey  Bloom. 

Folk-Lore  as  an  Historical  Science. 
Sir  G.  L.  Gomme. 

Gilds  and  Companies  of  London,  The. 
George  Unwin. 

*Hermits  and  Anchorites  of  England, 
The.  Rotha  Mary  Clay. 

Manor  and  Manorial  Records,  The. 
Nathaniel  J.  Hone.  Second  Edition. 

Mediaeval  Hospitals  of  England,  The. 
Rotha  Mary  Clay. 

Old  English  Instruments  of  Music. 
F.  W.  Galpin.  Second  Edition. 


i4  Methuen  and  Company  Limited 


The  Antiquary’s  Books — continued 

Old  English  Libraries.  James  Hutt. 

Old  Service  Books  of  the  English 
Church.  Christopher  Wordsworth,  and 
Henry  Littlehales.  Second  Edition. 

Parish  Life  in  Medi.eval  England. 
Abbot  Gasquet.  Third  Edition. 

Parish  Registers  of  England,  The. 

J.  C.  Cox. 


Remains  of  the  Prehistoric  Age  in- 
England.  Sir  B.  C.  A.  Windle.  Second 
Edition. 

Roman  Era  in  Britain,  The.  J.  Ward. 

Romano-British  Buildings  and  Earth¬ 
works.  J.  Ward. 

Royal  Forests  of  England,  The.  J.  C. 
Cox. 

Shrines  of  British  Saints.  J.  C.  Wall. 


The  Arden  Shakespeare. 

Demy  8 vo.  2s.  6d.  net  each  volume 

An  edition  of  Shakespeare  in  Single  Plays;  each  edited  with  a  full  Introduction, 
Textual  Notes,  and  a  Commentary  at  the  foot  of  the  page 


All’s  Well  That  Ends  Well. 

Antony  and  Cleopatra.  Second  Edition. 
As  You  Like  It. 

Cymbeline. 

Comedy  of  Errors,  The 
Hamlet.  Third  Edition. 

Julius  Caesar. 

*King  Henry  iv.  Pt.  i. 

King  Henry  y. 

King  Henry  vi.  Pt.  i 
King  Henry  vi.  Pt.  ii. 

King  Henry  vi.  Pt.  iii. 

King  Lear. 

King  Richard  ii. 

King  Richard  iii. 

Life  and  Death  of  King  John,  The. 
Love’s  Labour’s  Lost.  Second  Edition. 


Macbeth. 

Measure  for  Measure. 

Merchant  of  Venice,  The.  Second  Edition. 
Merry  Wives  of  Windsor,  The. 
Midsummer  Night’s  Dream,  A. 

Othello. 

Pericles. 

Romeo  and  Juliet. 

Taming  of  the  Shrew,  The. 

Tempest,  The. 

Timon  of  Athens. 

Titus  Andronicus. 

Troilus  and  Cressida. 

Two  Gentlemen  of  Verona,  The. 
Twelfth  Night. 

Venus  and  Adonis. 

Winter’s  Tale,  The. 


Classics  of  Art 

Edited  by  Dr.  J.  H.  W.  LAING 

With  numerous  Illustrations.  Wide  Royal  Svo 


Art  of  the  Greeks,  The.  H.  B.  Walters. 
12 j.  6 d.  net. 

Art  of  the  Romans,  The.  H.  B.  Walters. 
iS^.  net. 

Chardin.  H.  E.  A.  Furst.  12J.  6<r/.  net. 


Donatello.  Maud  Cruttwell.  15J.  net. 
Florentine  Sculptors  of  the  Renais¬ 
sance.  Wilhelm  Bode.  Translated  by 
Jessie  Haynes.  12 s.  6d.  net. 

George  Romney.  Arthur  B.  Chamberlain. 
12 s.  6 d.  net. 
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Classics  of  Art — continued 

Ghirlandaio.  Gerald  S.  Davies,  Second 
Edition.  10 s.  6 d.  net. 

Lawrence.  Sir  Walter  Armstrong.  £1  is.  net. 

Michelangelo.  Gerald  S.  Davies.  12 s.  6d. 
net. 

Raphael.  A.  P.  OppA  12 s.  6d.  net. 

Rembrandt’s  Etchings.  A.  M.  Hind. 
Two  Volumes.  21  j.  net. 


Rubens.  Edward  Dillon.  25$.  net. 

Tintoretto.  Evelyn  March  Phillipps.  15.L 
net. 

Titian.  Charles  Ricketts.  15J.  net. 

Turner’s  Sketches  and  Drawings.  A.  J. 
Finberg.  Second  Edition.  12J.  6d.  net. 

Velazquez.  A.  de  Beruete.  10 s.  6 d.  net. 


The  ‘Complete’  Series. 

Fully  Illustrated.  Demy  Svo 


The  Complete  Association  Footballer. 
B.  S.  Evers  and  C.  E.  Hughes-Davies. 
5 r.  net. 

The  Complete  Athletic  Trainer.  S.  A. 
Mussabini.  5$.  net. 

The  Complete  Billiard  Player.  Charles 
Roberts,  ioj.  6 d.  net. 

The  Complete  Boxer.  J.  G.  Bohun  Lynch. 
Sr.  net. 

The  Complete  Cook.  Lilian  Whitling. 
7 s.  6 d.  net. 

The  Complete  Cricketer.  Albert  E. 
Knight,  ys.  6 d.  net.  Second  Edition. 

The  Complete  Foxhunter.  Charles  Rich¬ 
ardson.  12s.  6d.  net.  Second  Edition. 

The  Complete  Golfer.  Harry  Vardon. 
1  os.  6 d.  net.  Thirteenth  Edition. 

The  Complete  Hockey-Player.  Eustace 
E.  White.  5J.  net.  Second  Edition. 

The  Complete  Horseman.  W.  Scarth 
Dixon.  Second  Edition,  ioj.  6 d.  net. 


The  Complete  Lawn  Tennis  Player. 
A.  Wallis  Myers.  10 s.  6d.  net.  Third 
Edition ,  Revised. 

The  Complete  Motorist.  Filson  Young. 
12J.  6 d.  net.  New  Edition  {Seventh). 

The  Complete  Mountaineer.  G.  D. 
Abraham.  15J.  net.  Second  Edition. 

The  Complete  Oarsman.  R.  C.  Lehmann, 
ioi'.  6d.  net. 

The  Complete  Photographer.  R.  Child 
Bayley.  icr.  6 d.  net.  Fourth  Edition. 

The  Complete  Rugby  Footballer,  on  the 
New  Zealand  System.  D.  Gallaher  and 
W.  J.  Stead,  ioj.  6d.  net.  Second  Edition. 

The  Complete  Shot.  G.  T.  Teasdale- 
Buckell.  i2 s.  6d.  net.  Third  Edition. 

The  Complete  Swimmer.  F.  Sachs.  7 s.  6 d. 
net. 

The  Complete  Yachtsman.  B.  Heckstall- 
Smith  and  E.  du  Boulay.  Second  Edition , 
Revised.  15 s.  net. 


The  Connoisseur’s  Library 

With  numerotts  Illustrations.  Wide  Royal  Svo.  25^.  net  each  volume 


English  Furniture.  F.  S.  Robinson. 

English  Coloured  Books.  Martin  Hardie. 

Etchings.  Sir  F.  Wedmore  Second  Edition. 

European  Enamels.  Henry  H.  Cunyng- 
hame. 

Glass.  Edward  Dillon. 

Goldsmiths’  and  Silversmiths’  Work. 
Nelson  Dawson.  Second  Edition. 

Illuaiinated  Manuscripts.  J.  A.  Herbert. 
Second  Edition. 


Ivories.  Alfred  Masked. 

Jewellery.  H.  Clifford  Smith.  Secotui 
Edition. 

Mezzotints.  Cyril  Davenport. 

Miniatures.  Dudley  Heath. 

Porcelain.  Edward  Dillon. 

Fine  Books.  A.  W.  Pollard. 

Seals.  Walter  de  Gray  Birch. 

Wood  Sculpture.  Alfred  Masked.  Second 
Edition. 
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Methuen  and  Company  Limited 


Handbooks  of  English  Church  History 


Edited  by  J.  H.  BURN.  Crown  8vo.  2 s.  6d.  net  each  volum. 


The  Foundations  of  the  English  Church. 
J.  H.  Maude. 

The  Saxon  Church  and  the  Norman 
Conquest.  C.  T.  Cruttwell. 

The  Mediaeval  Church  and  the  Papacy. 
A.  C.  Jennings. 


The  Reformation  Period.  Henry  Gee. 

The  Struggle  with  Puritanism.  Bruce 
Blaxland. 

The  Church  of  England  in  the  Eigh¬ 
teenth  Century.  Alfred  Plummer. 


Handbooks 

The  Doctrine  of  the  Incarnation.  R.  L. 
Ottley.  Fifth  Edition ,  Revised.  Demy 
8  vo.  12  s.  6  d. 

A  History  of  Early  Christian  Doctrine. 
J.  F.  Bethune-Baker.  Demy  8 vo.  xos.  6d. 

An  Introduction  to  the  History  of 
Religion.  F.  B.  Jevons.  Fifth  Edition. 
Demy  8 vo.  10s.  6 d. 


The  ‘  Home 

Illustrated.  Demy  8 

Home  Life  in  America.  Katherine  G. 
Busbey.  Second  Edition. 

Home  Life  in  France.  Miss  Betham- 
Edwards.  Sixth  Edition. 

Home  Life  in  Germany.  Mrs.  A.  Sidgwick. 
Second  Edition. 

Home  Life  in  Holland.  D.  S.  Meldrum. 
Second  Edition. 


of  Theology 

An  Introduction  to  the  History  of  the 
Creeds.  A.  E.  Burn.  Demy  8z <0.  10s.  6 d. 

The  Philosophy  of  Religion  in  England 
and  America.  Alfred  Caldecott.  Demy  8 vo. 
ioj.  6 d. 

The  XXXIX  Articles  ok  the  Church  of 
England.  Edited  by  E.  C.  S.  Gibson. 
Seventh  Edition.  Demy  8 vo.  12s.  6 d. 


Life’  Series 

'0.  6s.  to  ioi'.  6d.  net 

Home  Life  in  Italy.  Lina  Duff  Gordon. 
Second  Edition. 

Home  Life  in  Norway.  H.  K.  Daniels. 
Second  Edition. 

Home  Life  in  Russia.  A.  S.  Rappoport. 

Home  Life  in  Spain.  S.  L.  Bensusan. 
Second  Edition. 


The  Illustrated  Pocket  Library  of  Plain  and  Coloured  Books 

Fcap.  8z'0.  3-T.  6 d.  net  each  volume 

WITH  COLOURED  ILLUSTRATIONS 


The  Life  and  Death  of  John  Mytton, 
Esq.  Nimrod.  Fifth  Edition. 

The  Life  of  a  Sportsman.  Nimrod. 


Handley  Cross.  R.  S.  Surtees. 
Edition. 

Fourth 

Mr.  Sponge’s  Sporting  Tour. 
Surtees.  Second  Edition. 

R. 

S. 

Jorrocks’s  Jaunts  and  Jollities. 
Surtees.  Third  Edition. 

R. 

s. 

Ask  Mamma.  R.  S.  Surtees. 

The  Analysis  of  the  Hunting  Field. 
R.  S.  Surtees. 

The  Tour  of  Dr.  Syntax  in  Search  of 
the  Picturesque.  William  Combe. 

The  Tour  of  Dr.  Syntax  in  Search  of 
Consolation.  William  Combe. 

The  Third  Tour  of  Dr.  Syntax  in  Search 
of  a  Wife.  William  Combe. 

Life  in  London.  Pierce  Egan. 


WITH  PLAIN  ILLUSTRATIONS 

Illustrations  of  the  Book  of  Job.  In¬ 
vented  and  Engraved  by  William  Blake. 


The  Grave:  A  Poem.  Robert  Blair. 
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Leaders  of  Religion 

Edited  by  H.  C.  BEECHING.  With  Portraits 


Crown  8 vo.  2s. 

Cardinal  Newman.  R.  H.  Hutton. 

John  Wesley.  J.  H.  Overton. 

Bishop  Wilberforce.  G.  W.  Daniell. 

Cardinal  Manning.  A.  W.  Hutton. 

Charles  Simeon.  H.  C.  G.  Moule. 

John  Knox.  F.  MacCunn.  Second  Edition. 

John  Howe.  R.  F.  Horton. 

Thomas  Ken.  F.  A.  Clarke. 

George  Fox,  the  Quaker.  T.  Hodgkin. 
Thud  Edition. 

John  Keble.  Walter  Lock. 


net  each  volume 

Thomas  Chalmers.  Mrs.  Oliphant.  Second 
Edition. 

Lancelot  Andrewes.  R.  L.  Ottley.  Second 
Edition. 

Augustine  of  Canterbury.  E.  L.  Cutts. 

William  Laud.  W.  H.  Hutton.  Fourth 
Edition. 

John  Donne.  Augustus  Jessop. 

Thomas  Cranmer.  A.  J.  Mason. 

Latimer.  R.  M.  and  A.  J.  Carlyle. 

Eishop  Butler.  W.  A.  Spooner. 


The  Library  of  Devotion 

With  Introductions  and  (where  necessary)  Notes 
Smalt  Pott  8vo,  cloth ,  2 s.;  leather ,  2 s.  6d.  net  each  volume 


The  Confessions  of  St.  Augustine. 
Eighth  Edition. 

The  Imitation  of  Christ.  Sixth  Edition. 

The  Christian  Year.  Fifth  Edition. 

Lyra  Innocentium.  Third  Edition. 

The  Temple.  Second  Edition. 

A  Book  of  Devotions.  Second  Edition. 

A  Serious  Call  to  a  Devout  and  Holy 
Life.  Fifth  Edition. 

A  Guide  to  Eternity. 

The  Inner  Way.  Second  Edition. 

On  the  Love  of  God. 

The  Psalms  of  David. 

Lyra  Apostolica. 

The  Song  of  Songs. 

The  Thoughts  of  Pascal.  Second  Edition. 

A  Manual  of  Consolation  from  the 
Saints  and  Fathers. 

Devotions  from  the  Apocrypha. 

The  Spiritual  Combat. 


The  Devotions  of  St.  Anselm. 

Bishop  Wilson’s  Sacra  Privata. 

Grace  Abounding  to  the  Chief  of  Sin¬ 
ners. 

Lyra  Sacra.  A  Book  of  Sacred  Verse. 
Second  Edition. 

A  Day  Book  from  the  Saints  and 
Fathers. 

A  Little  Book  of  Heavenly  Wisdom.  A 
Selection  from  the  English  Mystics. 

Light,  Life,  and  Love.  A  Selection  from 
the  German  Mystics. 

An  Introduction  to  the  Devout  Life. 

The  Little  Flowers  of  the  Glorious 
Messer  St.  Francis  and  of  his  Friars. 

Death  and  Immortality. 

The  Spiritual  Guide.  Second  Edition. 

Devotions  for  Every  Day  in  the  Week 
and  the  Great  Festivals. 

Preces  Privatae. 

Horae  Mysticae.  A  Day  Book  from  the 
Writings  of  Mystics  of  Many  Nations. 
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Methuen  and  Company  Limited 


Little  Books  on  Art 


With  many  Illustrations.  Demy  161/10.  2s.  6d.  net  each  volume 

Each  volume  consists  of  about  200  pages,  and  contains  from  30  to  40  Illustrations, 

including  a  Frontispiece  in  Photogravure 


Albrecht  Durer.  L.  J.  Allen. 

Arts  of  Japan,  The.  E.  Dillon.  Third- 
Edition. 

Bookplates.  E.  Almack. 

Botticelli.  Mary  L.  Bonnor. 

Burne-Jones.  F.  de  Lisle. 

Cellini.  R.  H.  H.  Cust. 

Christian  Symbolism.  Mrs.  H.  Jenner. 
Christ  in  Art.  Mrs.  H.  Jenner. 

Claude.  E.  Dillon. 

Constable.  H.  W.  Tompkins.  Second 

Edition. 

Corot.  A.  Pollard  and  E.  Birnstingl. 

Early  English  Water-Colour.  C.  E. 

Hughes. 

Enamels.  Mrs.  N.  Dawson.  Second  Edition. 
Frederic  Leighton.  A.  Corkran. 

George  Romney.  G.  Paston. 

Greek  Art.  H.  B.  Walters.  Fourth  Edition. 


Greuze  and  Boucher.  E.  F.  Pollard. 

Holbein.  Mrs.  G.  Fortescue. 

Illuminated  Manuscripts.  J.  W.  Bradley. 

Jewellery.  C.  Davenport.  Second  Edition. 

John  Hoppner.  H.  P.  K.  Skipton. 

Sir  Joshua  Reynolds.  J.  Sime.  Second 
Edition. 

Millet.  N.  Peacock.  Second  Edition. 

Miniatures.  C.  Davenport.  Second  Edition. 

Our  Lady  in  Art.  Mrs.  H.  Jenner. 

Raphael.  A.  R.  Dryhurst. 

Rodin.  Muriel  Ciolkowska. 

Turner.  F.  Tyrrell-Gill. 

Vandyck.  M.  G.  Smallwood. 

Velazquez.  W.  Wilberforce  and  A.  R. 
Gilbert. 

Watts.  R.  E.  D.  Sketchley.  Second  Edition. 


The  Little  Galleries 

Demy  \6mo.  2s.  6d.  net  ecuh  volume 

Each  volume  contains  20  plates  in  Photogravure,  together  with  a  short  outline  of 
the  life  and  work  of  the  master  to  whom  the  book  is  devoted 

A  Little  Gallery  of  Reynolds.  A  Little  Gallery  of  Hoppner. 

A  Little  Gallery  of  Romney.  A  Little  Gallery  of  Mii.lais. 


The  Little  Guides 


With  many  Illustrations  by  E.  H.  New  and  other  artists,  and  from  photographs 
Small  Pott  8 vo.  Cloth ,  2s.  6d.  net ;  leather ,  3 s.  6d.  net  each  volume 


The  main  features  of  these  Guides  are  (1)  a  handy  and  charming  form  ;  (2)  illus¬ 
trations  from  photographs  and  by  well-known  artists;  (3)  good  plans  and  maps; 
(4)  an  adequate  but  compact  presentation  of  everything  that  is  interesting  in  the 
natural  features,  history,  archaeology,  and  architecture  of  the  town  or  district  treated 


Cambridge  and  its  Colleges.  A.  H. 
Thompson.  Third  Edition ,  Revised. 

Channel  Islands,  The.  E.  E.  Bicknell. 

English  Lakes,  The.  F.  G.  Brabant. 


Isle  of  Wight,  The.  G.  Clinch. 

London.  G.  Clinch. 

Malvern  Country,  The.  Sir  B.C.  A.  Windle. 
North  Wales.  A.  T.  Story. 
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The  Little  Guides— continued 

Oxford  and  its  Colleges.  J.  Wells. 
Ninth  Edition. 

Sr.  Paul’s  Cathedral.  G.  Clinch. 

Shakespeare’s  Country.  Sir  B.  C.  A. 
Windle.  Fifth  Edition. 

South  Wales.  G.  W.  and  J.  H.  Wade. 

Westminster  Abbey.  G.  E.  Troutbeck. 
Second  Edition. 

B  rkshire.  F.  G.  Brabant. 
Buckinghamshire.  E.  S.  Roscoe. 
Cheshire.  W.  M.  Gallichan. 

Cornwall.  A.  L.  Salmon.  Second  Edition. 
Derbyshire.  J.  C.  Cox. 

Devon.  S.  Baring-Gould.  Third  Edition. 
Dorset.  F.  R.  Heath.  Second  Edition. 
Durham.  J.  E.  Hodgkin. 

Essex.  J.  C.  Cox. 

Hampshire.  J.  C.  Cox.  Second  Edition. 
Hertfordshire.  H.  W.  Tompkins. 

Kent.  G.  Clinch. 

Kerry.  C.  P.  Crane.  Second  Edition. 

Leicestershire  and  Rutland.  A.  Harvey 
and  V.  B.  Crowther-Beynon. 

Middlesex.  J.  B.  Firth. 

Monmouthshire.  G.  W.  and  J.  H.  Wade. 


Norfolk.  W.  A.  Dutt.  Third  Edition 
Revised. 

Northamptonshire.  W.  Dry.  Second 
Edition ,  Revised. 

Northumberland.  J.  E.  Morris. 

Nottinghamshire.  L.  Guilford. 

Oxfordshire.  F.  G.  Brabant. 

Shropshire.  J.  E.  Auden. 

Somerset.  G.  W.  and  J.  H.  Wade.  Second 
Edition. 

Staffordshire.  C.  Masefield. 

Suffolk.  W.  A.  Dutt. 

Surrey.  J.  C.  Cox. 

|  Sussex.  F.  G.  Brabant.  Third  Edition. 

!  Wiltshire.  F.  R.  Heath. 

Yorkshire,  The  East  Riding.  J.  E 
Morris. 

Yorkshire,  The  North  Riding.  J.  E. 
Morris. 

Yorkshire,  The  West  Riding.  J.  E. 
Morris.  Cloth ,  3 s.  6d.  net ;  leather ,  4.L  6 d 
net. 


Brittany.  S.  Baring-Gould. 
Normandy.  C.  Scudamore. 
Rome.  C.  G.  Ellaby. 

Sicily.  F.  H.  Jackson. 


The  Little  Library 

With  Introduction,  Notes,  and  Photogravure  Frontispieces 


Small  rott  Svo.  Each 

Anon.  A  LITTLE  BOOK  OF  ENGLISH 
LYRICS.  Second  Edition. 

Austen  (Jane).  PRIDE  AND  PREJU¬ 
DICE.  Two  Relumes. 

NORTHANGER  ABBEY. 

Bacon  (Francis).  THE  ESSAYS  OF 
LORD  BACON. 

Barham  (R.  H.).  THE  INGOLDSBY 
LEGENDS.  Two  Volumes. 

Barnett  (Annie).  A  LITTLE  BOOK  OF 
ENGLISH  PROSE. 

Beckford  (William).  THE  HISTORY  OF 
THE  CALIPH  VATHEK. 


olume,  cloth,  ij.  6d.  net 

Blake  (William).  SELECTIONS  FROM 
THE  WORKS  OF  WILLIAM  BLAKE. 

Borrow  (George).  LAVENGRO.  Two 
Volumes. 

THE  ROMANY  RYE. 

Browning  (Robert).  SELECTIONS  FROM 
THE  EARLY  POEMS  OF  ROBERT 
BROWNING. 

Canning  (George).  SELECTIONS  FROM 
THE  ANTI-JACOBIN:  With  some  later 
Poems  by  George  Canning. 

Cowley  (Abraham).  THE  ESSAYS  OF 
ABRAHAM  COWLEY. 
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The  Little  Library — continued 

Crabbe  (George).  SELECTIONS  FROM 
THE  POEMS  OF  GEORGE  CRABBE. 

Craik  (Mrs.).  JOHN  HALIFAX, 
GENTLEMAN.  Two  Volumes. 

Crashaw  (Richard).  THE  ENGLISH 
POEMS  OF  RICHARD  CRASHAW. 

Dante  Alighieri.  TPIE  INFERNO  OF 
DANTE.  Translated  by  H.  F.  Cary. 

THE  PURGATORIO  OF  DANTE.  Trans¬ 
lated  by  H.  F.  Cary. 

THE  PARADISO  OF  DANTE.  Trans¬ 
lated  by  H.  F.  Cary. 

Barley  (George).  SELECTIONS  FROM 
THE  POEMS  OF  GEORGE  DARLEY. 


Dickens  (Charles).  CHRISTMAS  BOOKS. 
Two  Volumes. 

Ferrier  (Susan).  MARRIAGE.  Tzvo 
Volumes. 

THE  INHERITANCE.  Two  Volumes. 

Gaskell  (Mrs.).  CRANFORD.  Second 
Edition. 

Hawthorne  (Nathaniel).  THE  SCARLET 
LETTER. 

Henderson  (T.  F.).  A  LITTLE  BOOK  OF 
SCOTTISH  VERSE. 

Kinglake  (A.  W.).  EOTHEN.  Second 
Edition. 

Lamb  (Charles).  ELIA,  AND  THE  LAST 
ESSAYS  OF  ELIA. 

Ltcker  (F.).  LONDON  LYRICS. 


Marvell  (Andrew).  THE  POEMS  OF 
ANDREW  MARVELL. 

Milton  (John).  THE  MINOR  POEMS  OF 
JOHN  MILTON. 

Moir  (D.  M.).  MANSIE  WAUCII. 

Nichols  (Bowyer).  A  LITTLE  BOOK  OF 
ENGLISH  SONNETS. 

Smith  (Horace  and  James).  REJECTED 
ADDRESSES. 

Sterne  (Laurence).  A  SENTIMENTAL 
JOURNEY. 

Tennyson  (Alfred,  Lord).  THE  EARLY 
POEMS  OF  ALFRED,  LORD  TENNY¬ 
SON. 

IN  MEMORIAM. 

THE  PRINCESS. 

MAUD. 

Thackeray  (W.  M.).  VANITY  FAIR. 

Three  Volumes. 

PENDENNIS.  Three  Volumes. 

HENRY  ESMOND. 

CHRISTMAS  BOOKS. 

Vaughan  (Henry).  THE  POEMS  OF 
HENRY  VAUGHAN. 

Waterhouse  (Elizabeth).  A  LITTLE 
BOOK  OF  LIFE  AND  DEATH. 
Fourteenth  Edition. 

Wordsworth  (W.).  SELECTIONS  FROM 
THE  POEMS  OF  WILLIAM  WORDS¬ 
WORTH. 

WordsY/orth  (W.)  and  Coleridge  (S.  T.). 

LYRICAL  BALLADS.  Second  Edition. 


The  Little  Quarto  Shakespeare 

Edited  by  W.  J.  CRAIG.  With  Introductions  and  Notes 
Pott  \6mo.  40  Volumes.  Leather ,  price  11.  net  each  volume 

Mahogany  Revolving  Book  Case.  10s.  net 


Miniature  Library 


Demy  327/10.  Leather ,  is.  net  each  volume 


Eufhranor  :  A  Dialogue  on  Youth.  Edward 
FitzGerald. 

The  Life  of  Edward,  Lord  Herbert  of 
Ckekbuky.  Written  by  himself. 


Folonius  ;  or,  Wise  Saws  and  Modern  In¬ 
stances.  Edward  FitzGerald. 

The  Rubaiyat  of  Omar  KhayyAm.  Edward 
FitzGerald.  Fourth  Edition. 
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The  New  Library  of  Medicine 

Edited  by  C.  W.  SALEEBY.  Demy  8 vo 


Care  of  the  Body,  The.  F.  Cavanagh. 
Second  Edition,  ys.  6d.  net. 

Children  of  the  Nation,  The.  The  Right 
Hon.  Sir  John  Gorst.  Second  Edition, 
ys.  6 d.  net. 

Diseases  of  Occupation.  Sir  Thos.  Oliver, 
i or.  6 d.  net.  Second  Edition. 

Drink  Problem,  in  its  Medico-Sociological 
Aspects,  The.  Edited  by  T.  N.  Kelynack. 
7 r.  6 d.  net. 

Drugs  and  the  Drug  Habit.  H.  Sains- 
bury. 


Functional  Nerve  Diseases.  A.  T.  Sclio' 
field,  •js.  6 d.  net. 

Hygiene  of  Mind,  The.  T.  S.  Clouston. 
Sixth  Edition,  ys.  6 d.  net. 

Infant  Mortality.  Sir  George  Newman. 
7 r.  6 d.  net. 

Prevention  of  Tuberculosis  (Consump¬ 
tion),  The.  Arthur  Newsholme.  ior.  6 d. 
net.  Second  Edition. 

Air  and  Health.  Ronald  C.  Macfie.  7 r.  6 d. 
net.  Second  Edition. 


The  New  Library  of  Music 


Edited  by  ERNEST  NEWMAN. 

Brahms.  J.  A.  Fuller-Maitland.  Second 
Edition. 


Illustrated.  Demy  Svo.  Js.  6d.  vet 
Handel.  R.  A.  Streatfeild.  Second  Edition 
Hugo  Wolf.  Ernest  Newman. 


Illustrated.  Fcap.  Svo. 

Dante  Alighieri.  Paget  Toynbee. 

Edition. 

Girolamo  Savonarola.  E.  L.  S.  Horsburgh. 
Sixth  Edition. 

John  Howard.  E.  C.  S.  Gibson. 

Alfred  Tennyson.  A.  C.  Benson.  Second 
Edition. 

Sir  Walter  Raleigh.  I.  A.  Taylor. 


Erasmus.  E.  F.  H.  Capey. 

Robert  Burns.  T.  F.  Henderson. 
Chatham.  A.  S.  McDowall. 

Canning.  W.  Alison  Phillips. 
Beaconsfield.  Walter  Sichel. 

Johann  Wolfgang  Goethe.  H.  G.  Atkins. 
Francois  de  Fenelon.  Viscount  St.  Cvres. 


Oxford  Biographies 

Each  volume ,  cloth ,  2s.  6d.  net ;  leather,  35-.  6 d.  net 
Third 


Four  Plays 

Fcap .  Svo.  2s.  net 


The  Honeymoon.  A  Comedy  in  Three  Acts. 
Arnold  Bennett.  Second  Edition. 

The  Great  Adventure.  A  Play  of  Fancy  in 
Four  Acts.  Arnold  Bennett.  Second  Edition. 

Milestones.  Arnold  Bennett  and  Edward 
Knoblauch.  Sixth  Edition. 


Kismet.  Edward  Knoblauch.  Second  Edi¬ 
tion. 

Typhoon.  A  Play  in  Four  Acts.  Melchior 
Lengyel.  English  Version  by  Laurence 
Irving.  Second  Edition. 


The  States  of  Italy 

Edited  by  E.  ARMSTRONG  and  R.  LANGTON  DOUGLAS 

Illustrated.  Demy  Svo 

A  History  of  Milan  under  the  Sforza.  I  A  History  of  Verona.  A.  M.  Alien. 
Cecilia  M.  Ady.  ior.  6 d.  net.  |  12 r.  6 d.  net. 

A  History  of  Perugia.  W.  Heywood.  i2r.  6d.  net. 
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The  Westminster  Commentaries 

General  Editor,  WALTER  LOCK 

Demy  Svo 


The  Acts  of  the  Apostles.  Edited  by  R. 
B.  Rackham.  Sixth  Edition,  ios.  6J. 

The  First  Epistle  of  Paul  the  Apostle 
to  the  Corinthians.  Edited  by  H.  L. 
Goudge.  Thh  d  Edition.  6s. 

The  Book  of  Exodus.  Edited  by  A.  H. 
M‘Neile.  With  a  Map  and  3  Plans,  ioj.  6d. 

The  Book  of  Ezekiel.  Edited  by  H.  A. 
Redpath.  ioj.  6 d. 

The  Book  of  Genesis.  Edited,  with  Intro¬ 
duction  and  Notes,  byS.  R.  Driver.  Ninth 
Edition.  10s.  6 d. 


Additions  and  Corrections  in  the 
Seventh  and  Eighth  Editions  of  the 
Book  of  Genesis.  S.  R.  Driver,  is. 

The  Book  of  the  Prophet  Isaiah. 
Edited  by  G.  W.  Wade.  10.?.  6 d. 

The  Book  of  Job.  Edited  by  E.  C.  S.  Gib¬ 
son.  Second  Edition.  6s. 

The  Epistle  of  St.  James.  Edited,  with 
Introduction  and  Notes,  by  R.  J.  Knowling. 
Second  Edition.  6s. 


The  ‘Young’  Series 


Illustrated. 

The  Young  Botanist.  W.  P.  Westell  and 
C.  S.  Cooper.  35.  6d.  net. 

The  Young  Carpenter.  Cyril  Hall.  5-y. 

The  Young  Electrician.  Hammond  Hall. 
5s- 


Crozvn  Svo 

The  Young  Engineer.  Hammond  Hall. 
l  hb  d  Edition.  5 s. 

The  Young  Naturalist.  W.  P.  Westell. 
Seco?id  Edition.  6s. 

The  Young  Ornithologist.  W.  P.  Westell. 
5-s1- 


Methuen’s  Shilling  Library 


Fcap.  Svo. 

Blue  Bird,  The.  Maurice  Maeterlinck. 
^Charles  Dickens.  G.  K.  Chesterton. 
*Charmides,  and  other  Poems.  Oscar 
Wilde. 

ChitrXl  :  The  Story  of  a  Minor  Siege.  Sir 
G.  S.  Robertson. 

Condition  of  England,  The.  G.  F.  G. 
Masternran. 

De  Profundis.  Oscar  Wilde. 

From  Midshipman  to  Field-Marshal. 

Sir  Evelyn  Wood,  F.M.,  V.C. 

Harvest  Home.  E.  V.  Lucas. 

Hills  and  the  Sea.  Hilaire  Belloc. 

Huxley,  Thomas  Henry.  P.  Chalmers- 
Mitchell. 

Ideal  Husband,  An.  Oscar  Wilde. 
Intentions.  Oscar  Wilde. 

Jimmy  Glover,  his  Book.  James  M. 
Glover. 

John  Boyes,  King  of  the  Wa-Kikuyu. 
John  Boyes. 

Lady  Windermere’s  Fan.  Oscar  Wilde. 
Letters  from  a  Self-made  Merchant 
to  his  Son.  George  Horace  Lorimer. 


I  .$■.  net 

Life  of  John  Ruskin,  The.  W.  G.  Colling- 
wood. 

Life  of  Robert  Louis  Stevenson,  The. 
Graham  Balfour. 

Life  of  Tennyson,  The.  A.  C.  Benson. 

Little  of  Everything,  A.  E.  V.  Lucas. 

Lord  Arthur  Savile’s  Crime.  Oscar  Wilde. 

Lore  of  the  Honey-Bee,  The.  Tickner 
Edwardes. 

Man  and  the  Universe.  Sir  Oliver  Lodge. 

Mary  Magdalene.  Maurice  Maeterlinck. 

Old  Country  Life.  S.  Baring-Gould. 

Oscar  Wilde  :  A  Critical  Study.  Arthur 
Ransome. 

Parish  Clerk,  The.  P.  H.  Ditchfield. 

Selected  Poems.  Oscar  Wilde. 

Sevastopol,  and  other  Stories.  Leo 
Tolstoy. 

Two  Admirals.  Admiral  John  Moresby. 

Under  Five  Reigns.  Lady  Dorothy  Nevill. 

Vailima  Letters.  Robert  Louis  Stevenson. 

Vicar  of  Morwenstow,  The.  S.  Baring- 
Gould. 
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Books  for  Travellers 

Crown  8vo.  6s.  each 

Each  volume  contains  a  number  of  Illustrations  in  Colour 


Avon  and  Shakespeare’s  Country,  The. 
A.  G.  Bradley. 

Black  Forest,  A  Book  of  the.  C.  E. 
Hughes. 

Bretons  at  Home,  The.  F.  M.  Gostling. 

Cities  of  Lombardy,  The.  Edward  Hutton. 

Cities  of  Romagna  and  the  Marches. 
The.  Edward  Hutton. 

Cities  of  Spain,  The.  Edward  Hutton. 

Cities  of  Umbria,  The.  Edward  Hutton. 

Days  in  Cornwall.  C.  Lewis  Hind. 

Florence  and  Northern  Tuscany,  with 
Genoa.  Edward  Hutton. 

Land  of  Pardons,  The  (Brittany).  Anatole 
Le  Braz. 

Naples.  Arthur  H.  Norway. 

Naples  Riviera,  The.  H.  M.  Vaughan. 
New  Forest,  The.  Horace  G.  Hutchinson. 


Norfolk  Broads,  The.  W.  A.  Dutt. 

Norway  and  its  Fjords.  M.  A.  Wyllie. 

Rhine,  A  Book  of  the.  S.  Baring-Gould. 

Rome.  Edward  Hutton. 

Round  about  Wiltshire.  A.  G.  Bradley. 

Scotland  of  To-day.  T.  F.  Henderson  and 
Francis  Watt. 

Siena  and  Southern  Tuscany.  Edward 
Hutton. 

Skirts  of  the  Great  City,  The.  Mrs.  A. 
G.  Bell. 

Through  East  Anglia  in  a  Motor  Car. 
J.  E.  Vincent. 

Venice  and  Venetia.  Edward  Hutton. 
Wanderer  in  Florence,  A.  E.  V.  Lucas. 
Wanderer  in  Paris,  A.  E.  V.  Lucas. 
Wanderer  in  Holland,  A.  E.  V.  Lucas. 
Wanderer  in  London,  A.  E.  V.  Lucas. 


Some  Books  on  Art 


Armourer  and  his  Craft,  The.  Charles 
ffoulk.es.  Illustrated.  Royal  $to.  £2  2s. 
net. 

Art  and  Life.  T.  Sturge  Moore.  Illustrated. 
Cr.  8 vo.  5  s.  net. 

British  School,  The.  An  Anecdotal  Guide 
to  the  British  Painters  and  Paintings  in  the 
National  Gallery.  E.  V.  Lucas.  Illus¬ 
trated.  Fcap.  8 vo.  2s.  6it.  net. 

’Decorative  Iron  Work.  From  the  xith 
to  the  xvmth  Century.  Charles  ffoulkes. 
Royal  \to.  £2  2s.  net. 

Francesco  Guardi,  1712-1793.  G.  A. 
Simonson.  Illustrated.  Imperial  i,to. 
£2  2 s.  net. 

Illustrations  of  the  Book  of  Job. 
William  Blake.  Quarto.  £1  is.  net. 

John  Lucas,  Portrait  Painter,  1828-1874. 
Arthur  Lucas.  Illustrated.  Imperial  4 to . 
£3  3s  net. 

Old  Paste.  A.  Beresford  Ryley.  Illustrated. 
Royal  ifto.  £2  2 s.  net. 

One  Hundred  Masterpieces  of  Painting. 
With  an  Introduction  by  R.  C.  Witt.  Illus¬ 
trated.  Second  Edition.  DemyZvo.  10s.  6d. 
net. 


One  Hundred  Masterpieces  of  Sculpture. 
With  an  Introduction  by  G.  F.  Hill.  Illus¬ 
trated.  Demy  8 vo.  ios.  6 d.  net. 

Romney  Folio,  A.  With  an  Essay  by  A.  B. 
Chamberlain.  Imperial  Folio.  £13  15J. 
net. 

’Royal  Academy  Lectures  on  Painting. 
George  Clausen.  Illustrated.  Crown  8 vo. 
5 s.  net. 

Saints  in  Art,  The.  Margaret  E.  Tabor. 
Illustrated.  Second  Edition,  Revised.  Fcap. 
8 vo.  3J.  6d.  net. 

Schools  of  Painting.  Mary  lanes.  Illus¬ 
trated.  Cr.  8 vo.  3s.  tiet. 

Celtic  Art  in  Pagan  and  Christian  Times. 
J.  R.  Allen.  Illustrated.  Second  Ediiioii. 
Demy  8 vo.  js.  6d.  net. 

‘  Classics  of  Art.’  See  page  14. 

‘The  Connoisseur’s  Library.’  See  page  15. 

‘  Little  Books  on  Art.’  See  page  18. 

*  The  Little  Galleries.’  See  page  18. 
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Some  Books  on  Italy 


Etruria  and  Modern  Tuscany,  Old. 
Mary  L.  Cameron.  Illustrated.  Second 
Edition.  Cr.  8 vo.  6s.  net. 

Florence:  Her  History  and  Art  to  the  Fall 
of  the  Republic.  F.  A.  Hyett.  Demy  8 vo. 
7-v.  6 d.  net. 

Florence,  A  Wanderer  in.  E.  V.  Lucas. 
Illustrated.  Fourth  Edition.  Cr.  8 vo.  6s. 

Florence  and  her  Treasures.  H.  M. 
Vaughan.  Illustrated.  Fcap.  Zvo.  5 s.  net. 

Florence,  Country  Walks  about.  Edward 
Hutton.  Illustrated.  Second  Edition 
Fcap.  8 vo.  5-r.  net. 

Florence  and  the  Cities  of  Northern 
Tuscany,  with  Genoa.  Edward  Hutton. 
Illustrated.  Second  Edition.  Cr.  8 vo.  6s. 

Lombardy,  The  Cities  of.  Edward  Hutton. 
Illustrated.  Cr.  Zvo.  6s. 

Milan  under  the  Sforza,  A  History  of. 
Cecilia  M.  Ady.  Illustrated.  Demy  8 vo. 
ios.  6d.  net. 

Naples  :  Past  and  Present.  A.  H.  Norway. 
Illustrated.  Third  Edition.  Cr.  Zvo.  6s. 

Naples  Riviera,  The.  H.  M.  Vaughan. 
Illustrated.  Second  Edition.  Cr.  8 vo.  6s. 

Perugia,  A  History  of.  William  Heywood. 
Illustrated.  Demy  8 vo.  12 s.  6 d.  net. 

Rome.  Edward  Hutton.  Illustrated.  Third 
Edition.  Cr.  8 vo.  6s. 

Romagna  and  the  Marches,  The  Cities 
of.  Edward  Hutton.  Cr.  8 vo.  6s. 

Roman  Pilgrimage,  A.  R.  E.  Roberts. 
Illustrated.  Demy  8 vo.  ioj.  6 d.  net. 

Rome  of  the  Pilgrims  and  Martyrs. 
Ethel  Ross  Barker.  Demy  Zvo.  12 s.  6d, 
net. 

Rome.  C.  G.  Ellaby.  Illustrated.  Small 
Pott  8z >o.  Cloth ,  2 s.  6 d.  net ;  leather ,  3s.  6 d. 
net. 

Sicily.  F.  H.  Jackson.  Illustrated.  Small 
Pott  8 vo.  Cloth ,  2 s.  6 d.  net ;  leather ,  3s.  6 d. 
net. 

Sicily  :  The  New  Winter  Resort.  Douglas 
Sladen.  Illustrated.  Second  Edition.  Cr. 
8 vo.  5$.  net. 

Siena  and  Southern  Tuscany.  Edward 
Hutton.  Illustrated.  Second  Edition.  Cr. 
8  vo.  6s. 


Umbria,  The  Cities  of.  Edward  Hutton. 
Illustrated.  Fifth  Edition.  Cr.  8 vo.  6s. 

Venice  and  Venetia.  Edward  Hutton. 
Illustrated.  Cr.  8 vo.  6s. 

Venice  on  Foot.  H.  A.  Douglas.  Illus¬ 
trated.  Second  Edition.  Fcap.  8 vo.  5s.  net. 

Venice  and  her  Treasures.  H.  A. 
Douglas.  Illustrated.  Fcap.  8 vo.  5 s.  net. 

Verona,  A  History  of.  A.  M.  Allen. 
Illustrated.  Demy  8 vo.  12 s.  6 d.  net. 

Dante  and  his  Italy.  Lonsdale  Ragg. 
Illustrated.  Demy  8 vo.  12 s.  6 d.  net. 

Dante  Alighieri  :  His  Life  and  Works. 
Paget  Toynbee.  Illustrated.  Cr.  8 vo.  5.?. 
net. 

Home  Life  in  Italy.  Lina  Duff  Gordon. 
Illustrated.  Third  Edition.  Demy  8 vo. 
10 s.  6 d.  net. 

Lakes  of  Northern  Italy,  The.  Richard 
Bagot.  Illustrated.  Fcap.  8 vo.  5 s.  net. 

Lorenzo  the  Magnificent.  E.  L.  S. 
Horsburgh.  Illustrated.  Second  Edition. 
Demy  8 vo.  155.  net. 

Medici  Popes,  The.  H.  M.  Vaughan.  Illus¬ 
trated.  Demy  8 vo.  15s.  net. 

St.  Catherine  of  Siena  and  her  Times. 
By  the  Author  of  ‘  Mdlle.  Mori.’  Illustrated. 
Second  Edition.  Demy  Zvo.  js.  6d.  net. 

S.  Francis  of  Assisi,  The  Lives  of. 
Brother  Thomas  of  Celano.  Cr.  8 vo.  5^. 
net. 

Savonarola,  Girolamo.  E.  L.  S.  Horsburgh. 
Illustrated.  Cr.  8 vo.  3s.  net. 

Shelley  and  his  Friends  in  Italy.  Helen 
R.  Angeli.  Illustrated.  Demy  Zvo.  \os.6d. 
net. 

Skies  Italian  :  A  Little  Breviary  for  Tra¬ 
vellers  in  Italy.  Ruth  S.  Phelps.  Fcap.  Zvo. 
5.J.  net. 

United  Italy.  F.  M.  Underwood.  Demy 
8 vo.  ioj.  6 d.  net. 

Woman  in  Italy.  W.  Boulting.  Illustrated. 
Demy  8 vo.  10s.  6 d.  net. 
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AJbanesl  (E.  Maria).  SUSANNAH  AND 
ONE  OTHER.  Fourth  Edition.  Cr. 
8z <o.  6s. 

THE  BROWN  EYES  OF  MARY.  Third 
Edition.  Cr.  8 vo.  6s. 

I  KNOW  A  MAIDEN.  Third  Edition. 
Cr.  8 vo.  6s. 

THE  INVINCIBLE  AMELIA;  or,  The 
Polite  Adventuress.  Third  Edition. 
Cr.  8  vo.  3-r.  6d. 

THE  GLAD  HEART.  Fifth  Edition.  Cr. 
8  vo.  6s. 

OLIVIA  MARY.  Fourth  Edition.  Cr. 
8z >o.  6s. 

THE  BELOVED  ENEMY.  Second  Edition. 
Cr.  8  vo.  6s. 

Bagot  (Richard).  A  ROMAN  MYSTERY. 

Third  Edition  Cr.  8z >o.  6s. 

THE  PASSPORT.  Fourth  Edition.  Cr. 
8  vo.  6s. 

ANTHONY  CUTHBERT.  Fourth  Edition. 
Cr.  8 vo.  6s. 

LOVE'S  PROXY.  Cr.  8 vo.  6s. 

DONNA  DIANA.  Second  Edition.  Cr. 
8  vo.  6s. 

CASTING  OF  NETS.  Twelfth  Edition. 
Cr.  8 vo.  6s. 

THE  HOUSE  OF  SERRAVALLE.  Third 
Edition.  Cr.  8z >o.  6s. 

DARNELEY  PLACE.  Second  Edition. 
Cr.  8z >o.  6s. 

Bailey  (H.  C.).  STORM  AND  TREASURE. 

Third  Edition.  Cr.  8 vo.  6s. 

THE  LONELY  QUEEN.  Third  Edition. 
Cr.  8  vo.  6s. 

THE  SEA  CAPTAIN.  Cr.  8 vo.  6s. 

Baring-Gould  (8.).  IN  THE  ROAR  OF 
THE  SEA.  Eighth  Edition.  Cr.  8 vo.  6s. 
MARGERY  OF  QUETHER.  Second  Edi¬ 
tion.  Cr.  8 vo.  6s. 

THE  QUEEN  OF  LOVE.  Fifth  Edition. 
Cr.  8 vo.  6s. 

JACQUETTA.  Third  Edition.  Cr.  8 vo.  6s. 
KITTY  ALONE.  Fifth  Edition.  Cr.Zvo.  6s. 
NOEMI.  Illustrated.  Fourth  Edition.  Cr. 
8  vo.  6s. 

THE  BROOM-SQUIRE.  Illustrated.  Fifth 
Edition.  Cr.  8 vo.  6s. 


BLADYS  OF  THE  STEWPONEY.  Illus¬ 
trated.  Second  Edition.  Cr.  Zvo.  6s. 
PABO  THE  PRIEST.  Cr.  8 vo.  6s. 
WINEFRED.  Illustrated.  Second  Edition. 
Cr.  8 vo.  6s. 

ROYAL  GEORGIE.  Illustrated.  Cr.  Zvo.  6s. 
IN  DEWISLAND.  Second  Edition.  Cr. 
Zvo.  6s. 

MRS.  CURGENVEN  OF  CURGENVEN. 
Fifth  Edition.  Cr.  Zvo.  6s. 

Barr  (Robert).  IN  THE  MIDST  OF 
ALARMS.  Third  Edition.  Cr.  Zvo.  6s. 
THE  COUNTESS  TEKLA.  Fifth  Edition. 
Cr.  Zvo.  6s. 

THE  MUTABLE  MANY.  Third  Edition. 
Cr.  Zvo.  6s. 

Begbie  (Harold).  THE  CURIOUS  AND 
DIVERTING  ADVENTURES  OF  SIR 
JOHN  SPARROW,  Bart.  ;  or,  The 
Progress  of  an  Open  Mind.  Second 
Edition.  Cr.  Zvo.  6s. 

Belloc  (H.).  EMMANUEL  BURDEN, 
MERCHANT.  Illustrated.  Second  Edi¬ 
tion.  Cr.  Zvo.  6s. 

A  CHANGE  IN  THE  CABINET.  Third 
Edition.  Cr.  Zvo.  6s. 

Bennett  (Arnold).  CLAYHANGER. 

Eleventh  Edition.  Cr.  Zvo.  6s. 

THE  CARD.  Sixth  Edition.  Cr.  Zvo.  6s. 
HILDA  LESSWAYS.  Seventh  Edition. 
Cr.  Zvo.  6s. 

BURIED  ALIVE.  Third  Edition.  Cr. 
Zvo.  6s. 

A  MAN  FROM  THE  NORTH.  Third 
Edition.  Cr.  Zvo.  6s. 

THE  MATADOR  OF  THE  FIVE  TOWNS. 

Second  Edition.  Cr.  Zvo.  6s. 

THE  REGENT  :  A  Five  Towns  Story  of 
Adventure  in  London.  Third  Edition. 
Cr.  Zvo.  6s. 

ANNA  OF  THE  FIVE  TOWNS.  Fcap. 
Zvo.  is.  net. 

TERESA  OF  WATLING  STREET.  Fcap. 
Zvo.  is.  net. 

Benson  (E.  F.).  DODO  :  A  Detail  of  the 
Day.  Sixteenth  Edition.  Cr.  Zvo.  6s. 
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Birmingham  (George  A.).  SPANISH 
GOLD.  Sixth  Edition.  Cr.  Zvo.  6s. 

A  iso  Fcap.  8z >o.  is.  net. 

THE  SEARCH  PARTY.  Sixth  Edition. 
Cr.  Zvo.  6s. 

A  iso  Fcap.  8 vo.  is.  net. 

LALAGE’S  LOVERS.  Third  Edition.  Cr. 
8z <o.  6s. 

THE  ADVENTURES  OF  DR.  WHITTY. 
Fourth  Edition.  Cr.  8 vo.  6s. 

Bowen  (Marjorie).  I  WILL  MAINTAIN 

Eighth  Edition.  Cr.  Zvo.  6s. 
DEFENDER  OF  THE  FAITH.  Seventh 
Edition.  Cr.  8 vo.  6s. 

A  KNIGHT  OF  SPAIN.  Third  Edition. 
Cr.  8 vo.  6s. 

THE  QUEST  OF  GLORY.  Third  Edition. 
Cr.  8 vo.  6s. 

GOD  AND  THE  KING.  Fifth  Edition. 
Cr.  8  vo.  6s. 

THE  GOVERNOR  OF  ENGLAND.  Second 
Edition.  Cr.  8 vo.  6s. 

Castle  (Agnes  and  Egerton).  THE 

GOLDEN  BARRIER.  Cr.  8 vo.  6s. 

^Chesterton  (G.  K.).  THE  FLYING  INN. 

Cr.  8 vo.  6s. 

Clifford  (Mrs.  W.  K.).  THE  GETTING 
WELL  OF  DOROTHY.  Illustrated. 
Third  Edition.  Cr.  8 vo.  y.  6 d. 

Conrad  (Joseph).  THE  SECRET  AGENT : 
A  Simple  Tale.  Fourth  Edition.  Cr.  Zvo. 

6.?. 

A  SET  OF  SIX.  Fourth  Edition.  Cr.  Zvo.  6s. 
UNDER  WESTERN  EYES.  Second  Edi¬ 
tion.  Cr.  Zvo.  6s. 

CFIANCE.  Cr.  Zvo.  6s. 

Conyers  (Dorothea).  SALLY.  Fourth 
Edition.  Cr.  Zvo.  6s. 

SANDY  MARRIED.  Third  Edition.  Cr. 
Zvo.  6s. 

Corelli  (Marie).  A  ROMANCE  OF  TWO 
WORLDS.  Thirty-Second  Edition.  Cr. 
Zvo.  6s. 

VENDETTA;  or.  The  Story  of  one  For¬ 
gotten.  Thirtieth  Edition.  Cr.  Zvo.  6s. 
THELMA:  A  Norwegian  Princess. 

Forty-third  Edition.  Cr.  Zvo.  6s. 
ARDATH :  The  Story  of  a  Dead  Self. 

Twenty-first  Edition.  Cr.  Zvo.  6s. 

THE  SOUL  OF  LILITH.  Seventeenth 
Edition.  Cr.  Zvo.  6s. 

WORMWOOD :  A  Drama  of  Paris. 

Nineteenth  Edition.  Cr.  Zvo.  6s. 
BARABBAS :  A  Dream  of  the  World’s 
Tragedy.  Forty-sixth  Edition.  Cr.  Zvo. 
6s. 

THE  SORROWS  OF  SATAN.  Fifty- 
eighth  Edition.  Cr.  Zvo.  6s. 

THE  MASTER-CHRISTIAN.  Fourteenth 
Edition.  17  fh  Thousand.  Cr.  Zvo.  6s. 
TEMPORAL  POWER:  A  Study  in 
Supremacy.  Second  Edition.  150  th 

Thousand.  Cr.  Zvo.  6s. 


GOD’S  GOOD  MAN  :  A  Simple  Love 
Story.  Sixteenth  Edition.  i$\th  Thou¬ 
sand.  Cr.  Zvo.  6s. 

HOLY  ORDERS  :  The  Tragedy  of  a 
Quiet  Life.  Second  Edition.  120  th 

Thousand.  Cr.  Zvo.  6s. 

THE  MIGHTY  ATOM.  Twenty-ninth 
Edition.  Cr.  Zvo.  6s. 

Also  Fcap.  Zvo.  is.  net. 

BOY:  A  Sketch.  Thirteenth  Edition.  Cr . 
Zvo.  6s. 

Also  Fcap.  Zvo.  is.  net. 

CAMEOS.  Fourteenth  Edition.  Cr.  Zvo. 
6s. 

THE  LIFE  EVERLASTING.  Sixth  Edi¬ 
tion.  Cr.  Zvo.  6s. 

JANE :  A  Social  Incident.  Fcap.  Zvo. 
is.  net. 

Crockett  (S.  R.).  LOCHINVAR.  Illus¬ 
trated.  Third  Edition.  Cr.  Zvo.  6s. 

THE  STANDARD  BEARER.  Second 
Edition.  Cr.  Zvo.  6s. 

Croker  (B.  M.).  THE  OLD  CANTON¬ 
MENT.  Second  Edition.  Cr.  Zvo.  6s. 
JOHANNA.  Second  Edition.  Cr.  Zvo.  6s. 

THE  HAPPY  VALLEY.  Fourth  Edition. 
Cr.  Zvo.  6s. 

A  NINE  DAYS’  WONDER.  Fourth  Edi¬ 
tion.  Cr.  Zvo.  6s. 

PEGGY  OF  THE  BARTONS.  Seventh 

Edition.  Cr.  Zvo.  6s. 

ANGEL.  Fifth  Edition.  Cr.  Zvo.  6s. 
KATHERINE  THE  ARROGANT.  Seventh 
Edition.  Cr.  Zvo.  6s. 

BABES  IN  THE  WOOD.  Fourth  Edition. 
Cr.  Zvo.  6s. 

*Danby(Frank).  JOSEPH  IN  JEOPARDY. 

Fcap.  Zvo.  i^.  net. 

Doyle  (Sir  A.  Conan).  ROUND  THE  RED 
LAMP.  Twelfth  Edition.  Cr.  Zvo.  6s. 
Also  Fcap.  Zvo.  is.  net. 

Drake  (Maurice).  WOo.  Fifth  Edition. 
Cr.  Zvo.  6s. 

Findlater  (J.  H.).  THE  GREEN  GRAVES 
OF  BALGOWRIE.  Fifth  Edition.  Cr. 
Zvo.  6s. 

THE  LADDER  TO  THE  STARS.  Second 
Edition.  Cr.  Zvo.  6s. 

Findlater  (Mary).  A  NARROW  WAY. 

Fourth  Edition.  Cr.  Zvo.  6s. 

THE  ROSE  OF  JOY.  Third  Edition. 
Cr.  Zvo.  6s. 

A  BLIND  BIRD’S  NEST.  Illustrated. 
Second  Edition.  Cr.  Zvo.  6s. 

Fry  (B.  and  C.  B.).  A  MOTHER’S  SON. 

Fifth  Edition.  Cr.  Zvo.  6s. 

Harraden  (Beatrice).  IN  VARYING 

MOODS.  Fourteenth  Edition.  Cr.  Zvo.  6s. 
HILDA  STRAFFORD  and  THE  REMIT¬ 
TANCE  MAN.  Twelfth  Edition.  Cr. 
Zvo.  6s. 

INTERPLAY.  Fifth  Edition.  Cr.Zvo.  6s 
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Hauptmann  (Gerhart).  THE  FOOL  IN 
CHRIST:  Emmanuel  Quint.  Translated 
by  Thomas  Seltzer.  Cr.  8 vo.  6x. 

Hichens  (Robert).  THE  PROPHET  OF 

BERKELEY  SQUARE.  Second  Edition. 
Cr.  Zvo.  6s. 

TONGUES  OF  CONSCIENCE.  Third 
Edition.  Cr.  8z >o.  6s. 

FELIX:  Three  Years  in  a  Life.  Tenth 
Edition.  Cr.  Zvo.  6s. 

THE  WOMAN  WITH  THE  FAN.  Eighth 
Edition.  Cr.  8 vo.  6s. 

Also  Fcap.  8 vo.  is.  net 
BYEWAYS.  Cr.  8 vo.  6s. 

THE  GARDEN  OF  ALLAH.  Twenty- 
second  Edition.  Cr.  8 vo.  6s. 

THE  BLACK  SPANIEL.  Cr.  Zvo.  6s. 
THE  CALL  OF  THE  BLOOD.  Eighth 
Edition.  Cr.  Zvo.  6s. 

BARB  ARY  SHEEP.  Second  Edition.  Cr. 
Zvo.  y  6rf. 

Also  Fcap.  Zvo.  is.  net. 

THE  DWELLER  ON  THE  THRESHOLD. 
Cr.  Zvo.  6s. 

THE  WAY  OF  AMBITION.  Fourth  Edi¬ 
tion.  Cr.  Zvo.  6s. 

Hope  (Anthony).  THE  GOD  IN  THE 
CAR.  Eleventh  Edition.  Cr.  Zvo.  6s. 

A  CHANGE  OF  AIR.  Sixth  Edition.  Cr. 
Zvo.  6s. 

A  MAN  OF  MARK.  Seventh  Edition.  Cr. 
Zvo.  6s. 

THE  CHRONICLES  OF  COUNT  AN¬ 
TONIO.  Sixth  Edition.  Cr.  Zvo.  6s. 

PHROSO.  Illustrated.  Ninth  Edition.  Cr. 
Zvo.  6s. 

SIMON  DALE.  Illustrated.  Ninth  Edition. 
Cr.  Zvo.  6s. 

THE  KING’S  MIRROR.  Fifth  Edition. 
Cr.  Zvo.  6s. 

QUISANTE.  Fourth  Edition.  Cr.  Zvo.  6s. 
THE  DOLLY  DIALOGUES.  Cr.  Zvo.  6s. 
TALES  OF  TWO  PEOPLE.  Third  Edi¬ 
tion.  Cr.  Zvo.  6s. 

A  SERVANT  OF  THE  PUBLIC.  Illus¬ 
trated.  Sixth  Edition.  Cr.  Zvo.  6s. 

THE  GREAT  MISS  DRIVER.  Fourth 
Edition.  Cr.  Zvo.  6s. 

MRS.  MAXON  PROTESTS.  Third  Edi¬ 
tion.  Cr.  Zvo.  6s. 

Hutten  (Baroness  von).  THE  HALO. 
Fifth  Edition.  Cr.  Zvo.  6s. 

A  Iso  Fcap.  Zvo.  is.  net. 

‘The  Inner  Shrine’  (Author  of).  THE 

WILD  OLIVE.  Third  Edition.  Cr.  Zvo. 
6s. 

THE  STREET  CALLED  STRAIGHT. 

Fourth  Edition.  Cr.  Zvo.  6s. 

THE  WAY  HOME.  Second  Edition.  Cr. 
8  vo.  6s. 
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Jacobs  (W.  W.).  MANY  CARGOES. 
Thirty -third  Edition.  Cr.  Zvo.  3 s.  6d. 
Also  Illustrated  in  colour.  Demy  Zvo. 
js.  6 d.  net. 

SEA  URCHINS.  Seventeenth  Edition.  Cr. 
Zvo.  2s-  &/. 

A  MASTER  OF  CRAFT.  Illustrated. 

Tenth  Edition.  Cr.  Zvo.  2s-  &d. 

LIGHT  FREIGHTS.  Illustrated.  Eleventh 
Edition.  Cr.  Zvo.  3J.  6d. 

A  Iso  Fcap.  Zvo.  is.  net. 

THE  SKIPPER’S  WOOING.  Eleventh 
Edition.  Cr.  Zvo.  2s-  &d. 

AT  SUNWICH  PORT.  Illustrated.  Tenth 
Edition.  Cr.  Zvo.  2s-  &d. 

DIALSTONE  LANE.  Illustrated.  Eighth 
Edition.  Cr.  Zvo.  2s-  6<f. 

ODD  CRAFT.  Illustrated.  Fifth  Edition. 
Cr.  Zvo.  2s-  6d. 

THE  LADY  OF  THE  BARGE.  Illustrated 
Ninth  Edition.  Cr.  Zvo.  3s-.  6d. 

SALTHAVEN.  Illustrated.  Third  Edition. 
Cr.  Zvo.  35-.  6 d. 

SAILORS’  KNOTS.  Illustrated.  Fifth 
Edition.  Cr.  Zvo.  2s •  6d. 

SHORT  CRUISES.  Third  Edition.  Cr. 
Zvo.  2s-  &d. 

James  (Henry).  THE  GOLDEN  BOWL. 
Third  Edition.  Cr.  Zvo.  6s. 

Le  Queux (William).  THE  HUNCHBACK 
OF  WESTMINSTER.  Third  Edition. 
Cr.  Zvo.  6s. 

THE  CLOSED  BOOK.  Third  Edition. 
Cr.  Zvo.  6s. 

THE  VALLEY  OF  THE  SHADOW. 

Illustrated.  Third  Edition.  Cr.  Zvo.  6s. 
BEHIND  THE  TH  RONE.  Third  Edition. 
Cr.  Zvo.  6s. 

London  (Jack).  WHITE  FANG.  Ninth 
Edition.  Cr.  Zvo.  6s. 

Lowndes  (Mrs.  Belloc).  THE  CHINK 
IN  THE  ARMOUR.  Fourth  Edition. 
Cr.  Zvo.  6s.  net. 

MARY  PECHELL.  Second  Edition.  Cr. 
Zvo.  6s. 

STUDIES  IN  LOVE  AND  IN  TERROR. 

Second  Edition.  Cr.  Zvo.  6s. 

THE  LODGER.  Crown  Zvo.  6s. 

Lucas  (E.  V.).  LISTENER’S  LURE  :  An 
Oblique  Narration.  Ninth  Edition 
Fcap.  Zvo.  5 s. 

OVER  P.EMERTON’S:  An  Easy-going 
Chronicle.  Tenth  Edition.  Fcap.  Zvo.  5 s. 

MR.  INGLES  IDE.  Ninth  Edition.  Fcap. 
Zvo.  5  s. 

LONDON  LAVENDER.  Sixth  Edition. 
Fcap.  Zvo.  $s. 
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Lyall  (Edna).  DERRICK  VAUGHAN, 
NOVELIST.  44 th  Thousand.  Cr.  8 vo. 
3-y.  6 d. 

Macnaughtan  (S.).  THE  FORTUNE  OF 
CHRISTINA  M'NAB.  Sixth  Edition. 
Cr.  8 vo.  2s.  net. 

PETER  AND  JANE.  Fourth  Edition. 
Cr.  8  vo.  6j. 

Malet  (Lucas).  A  COUNSEL  OF  PER¬ 
FECTION.  Second  Edition.  Cr.  8 vo.  6s. 
COLONEL  ENDERBY’S  WIFE.  Sixth 
Edition.  Cr.  8  vo.  6s. 

THE  HISTORY  OF  SIR  RICHARD 
CALM  AD  Y  :  A  Romance.  Ninth  Edi¬ 
tion.  Cr.  Zvo.  6s. 

THE  WAGES  OF  SIN.  Sixteenth  Edition. 
Cr.  8 vo.  6s. 

THE  CARISSIMA.  Fifth  Edition.  Cr. 
8  vo.  6s. 

THE  GATELESS  BARRIER.  Fifth  Edi¬ 
tion.  Cr.  8 vo.  6s. 

Mason  (A.  E.  W.).  CLEMENTINA. 
Illustrated.  Eighth  Edition.  Cr.  8 vo.  6s. 

Maxwell  (W.  B.).  THE  RAGGED  MES¬ 
SENGER.  Third  Edition.  Cr.  8 vo.  6s. 
VIVIEN.  Twelfth  Edition.  Cr.  8 vo.  6s. 
THE  GUARDED  FLAME.  Seventh  Edi¬ 
tion.  Cr.  8  vo.  6s. 

Also  Fcap .  8 vo.  i s.  net. 

ODD  LENGTHS.  Second  Edition.  Cr.  8vo. 
6s. 

HILL  RISE.  Fourth  Edition.  Cr.  8vo.  6s. 

Also  Fcap.  8 vo.  is.  net. 

THE  COUNTESS  OF  MAYBURY :  Be¬ 
tween  You  and  I.  Fourth  Edition.  Cr. 
8  vo.  6s. 

THE  REST  CURE.  Fourth  Edition.  Cr • 
8  vo.  6s. 

Milne  (A.  A.).  THE  DAY’S  PLAY.  Fourth 
Edition.  Cr.  8vo.  6s. 

THE  HOLIDAY  ROUND.  Second  Edition. 
Cr.  8 vo.  6s. 

Montague  (C.  E.).  A  HIND  LET  LOOSE. 

Third  Edition.  Cr.  8 vo.  6s. 

THE  MORNING’S  WAR.  Cr.  8 vo.  6s. 

Morrison  (Arthur).  TALES  OF  MEAN 
STREETS.  Seventh  Edition.  Cr.  8 vo.  6s. 
Also  Fcap.  8 vo.  is.  net. 

A  CH I LD  O  F  THE  J  AGO.  Sixth  Edition. 
Cr.  8  vo.  6s. 

THE  HOLE  IN  THE  WALL.  Fourth 
Edition.  Cr.  8 vo.  6s. 

DIVERS  VANITIES.  Cr.  8 vo.  6s. 

Ollivant  (Alfred).  OWD  BOB,  THE 
GREY  DOG  OF  KENMUIR.  With  a 
Frontispiece.  Twelfth  Edition.  Cr.8vo.  6s. 


THE  TAMING  OF  JOHN  BLUNT. 

Second  Edition.  Cr.  8 vo.  6s. 

THE  ROYAL  ROAD.  Second  Edition. 
Cr.  8z >o.  6s. 

Onions  (Oliver).  GOOD  BOY  SELDOM: 
A  Romance  of  Advertisement.  Second 
Edition.  Cr.  8z >o.  6s. 

THE  TWO  KISSES.  Cr.  8 vo.  6s. 

Oppenheim  (E.  Phillips).  MASTER  OF 

MEN.  Fifth  Edition.  Cr.  8 vo.  6s. 

THE  MISSING  DELORA.  Illustrated. 
Fourth  Edition.  Cr.  8 vo.  6s. 

A  Iso  Fcap.  8 vo.  is.  net. 

Orczy  (Baroness).  FIRE  IN  STUBBLE 

Fifth  Edition.  Cr.  8 vo.  6s. 

A  Iso  Fcap.  8vo.  is.  net. 

Oxenham  (John).  A  WEAVER  OF 
WEBS.  Illustrated.  Fifth  Edition.  Cr. 
8  vo.  6s. 

THE  GATE  OF  THE  DESERT.  Eighth 
Edition.  Cr.  8 vo.  6s. 

*  Also  Fcap.  8  vo.  is.  net. 

PROFIT  AND  LOSS.  Fourth  Edition. 
Cr.  8  vo.  6s. 

THE  LONG  ROAD.  Fourth  Edition. 
Cr.  Sz >o.  6s. 

Also  Fcap.  8 vo.  ij.  net. 

THE  SONG  OF  HYACINTH,  and  Other 
Stories.  Second  Edition.  Cr.  8vo.  6s. 
MY  LADY  OF  SHADOWS.  Fourth 
Edition.  Cr.  8 vo.  6s. 

LAURISTONS.  Fourth  Edition.  Cr.  8 vo. 
6s. 

THE  COIL  OF  CARNE.  Sixth  Edition. 
Cr.  8vo.  6s. 

THE  QUEST  OF  THE  GOLDEN  ROSE. 

Fourth  Edition.  Cr.  8vo.  6s. 

MARY  ALL-ALONE.  Third  Edition.  Cr. 
8vo.  6s. 

Parker  (Gilbert).  PIERRE  AND  HIS 
PEOPLE.  Seventh  Edition.  Cr.  8 vo.  6s. 
MRS.  FALCHION.  Fifth  Edition.  Cr. 
8  vo.  6s. 

THE  TRANSLATION  OF  A  SAVAGE. 

Fourth  Edition.  Cr.  8 vo.  6s. 

THE  TRAIL  OF  THE  SWORD.  Illus¬ 
trated.  Tenth  Edition.  Cr.  8 vo.  6s. 
WHEN  VALMOND  CAME  TO  PONTIAC  : 
The  Story  of  a  Lost  Napoleon.  Seventh 
Edition.  Cr.  8 vo.  6s. 

AN  ADVENTURER  OF  THE  NORTH: 
The  Last  Adventures  of  ‘  Pretty 
Pierre.’  Fifth  Edition.  Cr.  8vo.  6s. 
THE  SEATS  OF  THE  MIGHTY.  Illus¬ 
trated.  Nineteenth  Edition.  Cr.  8 vo.  6s. 
THE  BATTLE  OF  THE  STRONG:  A 
Romance  of  Two  Kingdoms.  Illustrated. 
Seventh  Edition.  Cr.  8 vo.  6s. 


Fiction 


THE  POMP  OF  THE  LAVILETTES. 

Third  Edition.  Cr.  8 vo.  3 .s'.  6 d. 
NORTHERN  LIGHTS.  Fourth  Edition. 
Cr.  8 vo.  6s. 

THE  JUDGMENT  HOUSE.  Cr.  8 vo.  6s. 

Pasture  (Mrs.  Henry  de  la).  THE 

TYRANT.  Fourth  Edition.  Cr.  8z >0.  6s. 
A  iso  Fcap.  8 vo.  is.  net. 

Pemberton  (Max).  THE  FOOTSTEPS 
OF  A  THRONE.  Illustrated.  Fourth 
Edition.  Cr.  8z <0.  6s. 

I  CROWN  THEE  KING.  Illustrated.  Cr. 
800.  6s. 

LOVE  THE  HARVESTER  :  A  Story  of 
the  Shires.  Illustrated.  Third  Edition. 
Cr.  8vo.  3 S'.  6 d. 

THE  MYSTERY  OF  THE  GREEN 
HEART.  Fifth  Edition.  Cr.  8 vo.  2 s.  net 

Perrin  (Alice).  THE  CHARM.  Fifth 
Edition.  Cr.  8vo.  6s. 

A  Iso  Fcap.  8vo.  is.  net. 

THE  ANGLO-INDIANS.  Sixth  Edition. 
Cr.  8  vo.  6s. 

Phillpotts  (Eden).  LYING  PROPPIETS. 

Third  Edition.  Cr.  8 vo.  6s. 

CHILDREN  OF  THE  MIST.  Sixth 
Edition.  Cr.  8 vo.  6s. 

THE  HUMAN  BOY.  With  a  Frontispiece. 

Seventh  Edition.  Cr.  8 vo.  6s. 

SONS  OF  THE  MORNING.  Second  Edi¬ 
tion.  Cr.  8 vo.  6s. 

THE  RIVER.  Fourth  Edition.  Cr.  8vo.  6s. 
THE  AMERICAN  PRISONER.  Fourth 
Edition.  Cr.  8 vo.  6s. 

KNOCK  AT  A  VENTURE.  Third  Edition. 
Cr.  8z >0.  6s. 

THE  PORTREEVE.  Fourth  Edition.  Cr. 
8  vo.  6s. 

THE  POACHER’S  WIFE.  Second  Edition. 
Cr.  8 vo.  6s. 

THE  STRIKING  HOURS.  Second  Edition. 
Cr.  8 vo.  6s. 

DEMETER’S  DAUGHTER.  Third  Edi¬ 
tion.  Cr.  8 vo.  6s. 

THE  SECRET  WOMAN.  Fcap.  8 vo.  is. 
net. 

Pickthall  (Marmaduke).  SAID,  THE 
FISHERMAN.  Eighth  Edition.  Cr.  8vo. 
6s. 

Also  Fcap.  8 vo.  is.  net. 

‘  Q  ’  (A.  T.  Quiller-Couch).  THE  MAYOR 
OF  TROY.  Fourth  Edition.  Cr.  8 vo.  6s. 
MERRY-GARDE^  and  other  Stories. 
Cr.  8 vo.  6s. 

MAJOR  VIGOUREUX.  Third  Edition. 
Cr.  8ao.  6s. 


29 

Ridge  (W.  Pett).  ERB.  Second  Edition. 
Cr.  8 vo.  6s. 

A  SON  OF  THE  STATE.  Third  Edition. 
Cr.  8  vo.  3s.  6 d. 

A  BREAKER  OF  LAWS.  A  New  Edition. 
Cr.  8 vo.  3 s.  6d. 

MRS.  GALER’S  BUSINESS.  Illustrated. 

Second  Edition.  Cr.  8 vo.  6s. 

THE  WICKHAMSES.  Fourth  Edition. 
Cr.  8  vo.  6s. 

SPLENDID  BROTHER.  Fourth  Edition. 
Cr.  8  vo.  6s. 

A  iso  Fcap.  8vo.  is.  net. 

NINE  TO  SIX-THIRTY.  Third  Edition. 
Cr.  8  vo.  6s. 

THANKS  TO  SANDERSON.  Second 
Edition.  Cr.  8 vo.  6s. 

DEVOTED  SPARKES.  Second  Edition. 
Cr.  8 vo.  6s. 

THE  REMINGTON  SENTENCE.  Cr. 
8  vo.  6s. 

Russell  (W.  Clark).  MASTER  ROCK A  - 
FELLAR’S  VOYAGE.  Illustrated. 
Fourth  Edition.  Cr.  8vo.  3s.  6d. 

Sidgwick  (Mrs.  Alfred).  THE  KINS¬ 
MAN.  Illustrated.  Third  Edition.  Cr. 
8z 10.  6s. 

THE  LANTERN-BEARERS.  Third  Edi¬ 
tion.  Cr.  8vo,  6s. 

THESEVERINS.  Sixth  Edition.  Cr.  8vo. 
6s. 

A  Iso  Fcap.  8vo.  is.  net. 

ANTHEA’S  GUEST.  Fourth  Edition.  C> . 
8vo.  6s. 

LAMORNA.  Third  Edition.  Cr.  8vo.  6s. 
BELOW  STAIRS.  Second  Edition.  Cr. 
8  vo.  6s. 

Snaith  (J.  C.).  THE  PRINCIPAL  GIRL. 

Second  Edition.  Cr.  8vo.  6s. 

AN  AFFAIR  OF  STATE.  Second  Edition. 
Cr.  8vo.  6s. 

Somerville  (E.  CE.)  and  Ross  (Martin). 

DAN  RUSSEL  THE  FOX.  Illustrated. 
Seventh  Edition.  Cr.  8 vo.  6s. 

Also  Fcap.  8vo.  is.  net. 

Thurston  (E.  Temple).  MIRAGE.  Fourth 
Edition.  Cr.  8vo.  6s. 

Also  Fcap.  8 vo.  is.  net. 

Watson  (H.  B.  Marriott).  AI.ISE  OF 

ASTRA.  Third  Edition.  Cr.  8 vo.  6s. 
THE  BIG  FISH.  Third  Edition.  Cr.  8vo. 
6s. 

Webling  (Peggy).  THE  STORY  OF 
VIRGINIA  PERFECT.  Third  Edition 
Cr.  8vo.  6s. 

Also  Fcap.  8 vo.  is.  net. 


Methuen  and  Company  Limited 
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THE  SPIRIT  OF  MIRTH.  Sixth  Edition. 
Cr.  8vo.  6s. 

FELIX  CHRISTIE.  Third  Edition.  Cr. 
8  vo.  6s. 

THE  PEARL  STRINGER.  Third  Edi¬ 
tion.  Cr.  8 vo.  6s. 

Westrup  (Margaret)  (Mrs.  ¥/.  Sydney 
Stacey).  TIDEMARKS.  Second  Edition. 
Cr.  8 vo.  6s. 

Weyman  (Stanley).  UNDER  THE  RED 
ROBE.  Illustrated.  Twenty-third  Edi¬ 
tion.  Cr.  8  vo.  6s. 

A  Iso  F cafi.  8 vo.  is.  net. 

Whitby  (Beatrice).  ROSAMUND.  Second 
Edition.  Cr.  8 vo.  6s. 

Williamson  (C.  N.  and  A.  M.).  THE 

LIGHTNING  CONDUCTOR  :  The 

Strange  Adventures  of  a  Motor  Car.  Illus¬ 
trated.  Twenty-first  Edition.  Cr.  8vo.  Cs. 
Also  Cr.  8 vo.  is.  net. 

THE  PRINCESS  PASSES:  A  Romance 
of  a  Motor.  Illustrated.  Ninth  Edition. 
Cr.  8  vo.  6s. 

LADY  BETTY  ACROSS  THE  WATER. 
Eleventh  Edition.  Cr.  8vo.  6s. 

A  Iso  Fcap.  8 vo.  is.  net. 


THE  BOTOR  CHAPERON.  Illustrated 

Eighth  Edition.  Cr.  8z to.  6s. 

*Also  Fcap.  8 vo.  is.  net. 

THE  CAR  OF  DESTINY.  Illustrated. 
Seventh  Edition.  Cr.  8z >0.  6s. 

MY  FRIEND  THE  CHAUFFEUR.  Illus¬ 
trated.*  Twelfth  Edition.  Cr-.  8 vo.  6s. 

SCARLET  RUNNER.  Illustrated.  Third 
Edition.  Cr.  8 vo.  6s. 

SET  IN  SILVER.  Illustrated.  Fourth 
Edition.  Cr.  8 vo.  6s. 

LORD  LOVELAND  DISCOVERS 
AMERICA.  Second  Edition.  Cr.  8 vo.  6s. 

THE  GOLDEN  SILENCE.  Sixth  Edition. 
Cr.  8z >0.  6s. 

THE  GUESTS  OF  HERCULES.  Third 
Edition.  Cr.  8 vo.  6s. 

THE  HEATHER  MOON.  Fifth  Edition. 
Cr.  8  vo.  6s. 

THE  LOVE  PIRATE.  Illustrated.  Second 
Edition.  Cr.  8 vo.  6s. 

THE  DEMON.  Fcap.  8 vo.  is.  net. 

Wyllarde  (Dolf).  THE  PATHWAY  OF 
THE  PIONEER  (Nous  Autres).  Sixth 
Edition.  Cr.  8 vo.  6s. 


Books  for  Boys  and  Girls 

Illustrated.  Crown  8 vo.  3,?.  6 d. 


Getting  Well  of  Dorothy,  The.  Mrs. 
W.  K.  Clifford. 

Girl  of  the  People,  A.  L.  T.  Meade. 

Hepsy  Gipsy.  L.  T.  Meade.  2s.  6d. 

Honourable  Miss,  The.  L.  T.  Meade. 

Master  Rockafellar’s  Voyage.  W.  Clark 
Russell. 


Only  a  Guard-Room  Dog.  Edith  E. 
Cuthell. 

Red  Grange,  The.  Mrs.  Moleswortk. 

Syd  Belton  :  The  Boy  who  would  not  go 
to  Sea.  G.  Manville  Fenn. 

There  was  once  a  Prince.  Mrs.  M.  E. 
Mann. 


Methuen’s  Shilling  Novels 


Fcap.  8 vo. 

Anna  of  the  Five  Towns.  Arnold  Bennett. 
Barbary  Sheep.  Robert  Hichens. 

*Botor  Chaperon,  The.  C.  N.  &  A.  M. 
Williamson. 

Boy.  Marie  Corelli. 

Charm,  The.  Alice  Perrin. 

Dan  Russel  the  Fox.  E.  (E.  Somerville 
and  Martin  Ross. 


IT.  net 

Demon,  The.  C.  N.  and  A.  M.  Williamson. 
Fire  in  Stubble.  Baroness  Orczy. 

*Gate  of  Desert,  The.  John  O.xenham. 
Guarded  Flame,  The.  W.  B.  Maxwell. 
Halo,  The.  Baroness  von  Hutten. 

Hill  Rise.  W.  B.  Maxwell. 

Jane.  Marie  Corelli. 


Fiction 


Methuen’s  Shilling  Novels —continued. 

*Josei>h  in  Jeopardy.  Frank  Danby. 

Lady  Betty  Across  the  Water.  C.  N. 
and  A.  M.  Williamson. 

Light  Freights.  W.  W.  Jacobs. 

Long  Road,  The.  John  Oxenham. 

Mighty  Atom,  The.  Marie  Corelli. 

Mirage.  E.  Temple  Thurston. 

Missing  Delora,  The.  E.  Phillips  Oppen- 
heim. 

Round  the  Red  Lamp.  Sir  A.  Conan  Doyle. 

Said,  the  Fisherman.  Marmaduke  Pick- 
thall. 
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Search  Party,  The.  G.  A.  Birmingham. 

Secret  Woman,  The.  Eden  Phillpotts. 

Severins,  The.  Mrs.  Alfred  Sidgwick. 

Spanish  Gold.  G.  A.  Birmingham. 

Splendid  Brother.  W.  Pett  Ridge. 

Tales  of  Mean  Streets.  Arthur  Morrison- 

Teresa  of  Watling  Street.  Arnold 
Bennett. 

Tyrant,  The.  Mrs.  Henry  de  la  Pasture. 

Under  the  Red  Robe.  Stanley  J.  Weyman. 

Virginia  Perfect.  Peggy  Webling. 

Woman  with  the  Fan,  The.  Robert 

Hichens. 


Methuen’s  Seyenpenny  Novels 

Fcap.  8vo.  id.  net 


Angel.  B.  M.  Croker. 

Broom  Squire,  The.  S.  Baring-Gould. 

By  Stroke  of  Sword.  Andrew  Balfour. 

*House  of  Whispers,  The.  William  Le 

Queux. 

Human  Boy,  The.  Eden  Phillpotts. 

I  Crown  Thee  King.  Max  Pemberton. 
*Late  in  Life.  Alice  Perrin. 

Lone  Pine.  R.  B.  Townshend. 

Master  of  Men.  E.  Phillips  Oppenheim. 
Mixed  Marriage,  A.  Mrs.  F.  E.  Penny. 


Peter,  a  Parasite.  E.  Maria  Albanesi. 

Pomp  of  the  Lavilettes,  The.  Sir  Gilbert 
Parker. 

Prince  Rupert  the  Buccaneer.  C.  J- 
Cutcliffe  Hyne. 

^Princess  Virginia,  The.  C.  N.  &  A.  M- 
Williamson. 

Profit  and  Loss.  John  Oxenham. 

Red  House,  The.  E.  Nesb't. 

Sign  of  the  Spider,  The.  Bertram  Mitford.. 
Son  of  the  State,  A.  W.  Pett  Ridge. 


P tinted  by  Morrison  &  Gibb  Limited,  Edinburgh 
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